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ANATOMICAL TERMS 


a 2 

Adductor mandibulae section A 2 

L.INT. 

Levatores interni muscle 

a 3 

Adductor mandibulae section A 3 

L.O. 

Levator operculi muscle 

An 

Angular 

Mp 

Metapterygoid 

Ar 

Articular 

Mx 

Maxilla 

A w 

Adductor mandibulae section A w 

O 

Opercle 

Bo 

Basioccipital 

OBL.D. 

Obliqui dorsales muscle 

Cbr 

Ceratobranchial 

P 

Parietal 

Ch 

Ceratohyal 

Pa 

Palatine 

Cl 

Cleithrum 

Pbr 

Pharyngobranchial 

Co 

Coracoid 

Pc 

Postcleithrum 

CR 

2nd Cephalic ray 

Pmx 

Premaxilla 

D 

Dentary 

Po 

Prootic 

DEPR.D. 

Depressores dorsales muscle 

Pop 

Preopercle 

D.O. 

Dilatator operculi muscle 

PR.HY. 

Protractor hyoidei muscle 

E 

Epiotic 

Ps 

Parasphenoid 

Ebr 

Epibranchial 

Pt 

Pterotic 

EC 

Ethmoid cartilage 

Ptm 

Posttemporal 

Eh 

Epihyal 

Ptp 

Pterygiophore of illicium 

EREC.D. 

Erectores dorsales muscle 

R 

Radials 

Ex 

Exoccipital 

R.DORS. 

Retractor dorsalis muscle 

F 

Frontal 

S 

Sphenotic 

H 

Hyomandibular 

SC 

Symphysial cartilage 

Hh 

Hypohyal 

Scl 

Supracleithrum 

IB 

Illicial bone 

SCAR.A. 

Supracarinalis anterior muscle 

IMD 

Intermandibularis muscle 

Se 

Supraethmoid 

INCL.D. ant. 

Inclinatores dorsales muscle, anterior 

So 

Subopercle 


subdivision 

STH. 

Sternohyoideus muscle 

INCL.D. post. 

Inclinatores dorsales muscle, posterior 

Su 

Supraoccipital 


subdivision 

Sym 

Symplectic 

lo 

Interopercle 

TR.D. 

Transversi dorsales muscle 

L.A.P. 

Levator arcus palatini muscle 

Q 

Quadrate 

LE 

L.EXT. 

Lateral ethmoid 

Levatores externi muscle 

V 

Vomer 
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CERATIOID ANGLERFISHES OF THE 
FAMILY GIGANTACTINIDAE: MORPHOLOGY, 
SYSTEMATICS AND DISTRIBUTION' 

E. Bertelsen , 1 2 Theodore W. Pietsch , 3 
and Robert J. Lavenberg 4 


ABSTRACT. The ceratioid anglerfish family Gigantactinidae is revised 
on the basis of all known material. The two recognized genera of the 
family, Gigantactis and Rhynchactis , are described and compared os- 
teologically. A description and discussion of the myology and functional 
morphology of the feeding mechanism is also provided. Of the nine 
nominal speeies of Gigantactis (speeies based on females), five are rec¬ 
ognized: G. longicirra, G. vanhoeffeni (with G. exodon as a synonym), 
G. gracilicauda (with G. sexfilis as a synonym), G. perlatus, and G. 
macronema. Gigantactis ovifer and G. filibuibosus are regarded as in- 
cert ae sedis. Twelve additional species of Gigantactis are newly de¬ 
scribed based on females recently collected from the three major 
oceans of the world. The species are distinguished on the basis of dif¬ 
ferences in the morphology of the iliicium and esea, illicial length, the 
number, size, and pattern of placement of jaw teeth, caudal fin mor¬ 
phology, and fin-ray counts. The females of Gigantactis differ from 
those of Rhynchactis and all other known ceratioids in having the den- 
taries unfused on the midline and mobile relative to each other. Charac¬ 
ters that allow specific identification of Gigantactis males to species 
based on females have not been found. However, males have been di¬ 
vided into six groups based on differences in eye diameter, pigmenta¬ 
tion, presence or absence of skin spines, and fin-ray counts. 

As far as can be determined, the genus Rhynchactis contains a single 
species. Rhynchactis females differ from those of Gigantactis and most 
other ceratioids in lacking a photophore-containing eseal bulb. 

Both gigantactinid genera are nearly cosmopolitan in geographic 
distribution and contain species that are for the most part wide-ranging 
forms. Vertieally, gigantactinids are most commonly collected between 
approximately 1000 and 2500 m. 

Rhynchactis has undergone such a drastic reduction and loss of 
parts that elearly it is the more derived of the two gigantactinid genera. 
Within the genus Gigantactis, G. longicirra appears to be the least de¬ 
rived member of the family. Members of the G. macronema group, con¬ 
taining G. macronema and three newly described forms, are probably 
the most derived. The remaining species of the genus are more or less 
intermediate in specialization. 

INTRODUCTION 

The Gigantactinidae includes elongate, deepsea anglerfishes, 
the females of which are easily separated from those of allied 
families by having an exceptionally long iliicium, five pectoral 
radials, and an elongate caudal peduncle. The first of two gi¬ 
gantactinid genera to be discovered was established by Brauer 
(1902) with the description of Gigantactis vanhoeffeni, based on 
two female specimens collected from the Indian Ocean during 
the German Deepsea Expedition of 1898-1899. Since that 


time, eight additional forms based on females have been de¬ 
scribed, each from a single specimen: G. macronema Regan 
1925, G. gracilicauda Regan 1925, G. sexfilis Regan and 
Trewavas 1932, G. exodon Regan and Trewavas 1932, G. ovifer 
Regan and Trewavas 1932, G. filibulosus Fraser-Brunner 1935, 
G. longicirra Waterman 1939b, and G. perlatus Beebe and 
Crane 1947. A tenth species based on a single metamorphosed 
male not originally recognized as a gigantactinid, was described 
by Regan and Trewavas (1932) as Teleotrema microphthalmus 
and referred to Gigantactis by Bertelsen (1951). 

After examining the then known material of Gigantactis, 
Bertelsen (1951) concluded that the separation of nine nominal 
species based on a total of 11 metamorphosed females (30-100 
mm) must be regarded as uncertain, that the five known meta¬ 
morphosed males probably represented at least two species and 
that the 233 larvae in the Dana Collections could be divided 
into three groups based on differences in pigmentation and fin- 
ray counts. 

In this paper, we propose that the 165 known female speci¬ 
mens (11.5-408 mm) of Gigantactis now available represent 17 
well-defined species. Five of these are previously described 
forms: G. longicirra, G. vanhoeffeni, G. gracilicauda, G. mac¬ 
ronema, and G. perlatus. The remaining 12 species are recog¬ 
nized as new on the basis of recently collected material from 
the three major oceans of the world. The nominal species G. 
ovifer and G. filibuibosus, each represented only by a poorly 
preserved holotype, are regarded as incertae sedis. The recogni¬ 
tion and separation of species based on females is restricted to 
differences in the morphology of the iliicium and esca, illicial 
length, the number, size, and pattern of placement of the jaw 
teeth, caudal fin morphology, and median fin-ray counts. 
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2. Zoological Museum, University of Copenhagen, Copenhagen, 
Denmark. 

3. College of Fisheries, University of Washington, Seattle, Wash¬ 
ington 98195; and Research Associate in Ichthyology, Natural History 
Museum of Los Angeles County, Los Angeles, California 90007. 

4. Ichthyology Section, Natural History Museum of Los Angeles 
County, Los Angeles, California 90007. 
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Females of Gigantactis differ from those of Rhynchactis and all 
other known ceratioids in having the dentaries unfused on the 
midline and mobile relative to each other. 

Despite an eight-fold increase in the number of known meta¬ 
morphosed males, characters that will allow specific identifi¬ 
cation remain obscure. However, the material has been divided 
into six groups based on differences in eye diameter, pigmenta¬ 
tion, presence or absence of skin spines, and fin-ray counts: G. 
longicirra (recognized by the high number of dorsal-fin rays 
unique to this species) and five additional groups referred to as 
Groups I through V. Gigantactis male Group I includes “the 
naked type" of Bertelsen (1951) as well as Parr’s (1927) 
Laevoceratias liparis [tentatively included in the Diceratiidae 
by Bertelsen (1951)]. Group II includes Teleotrema microph- 
thalmus Regan and Trewavas (1932), and the remaining three 
groups are each based on one or two aberrant and previously 
undescribed specimens. Despite records of several large 
females (300 to 400 mm), no parasitic Gigantactis males have 
been found. 

The genus Rhynchactis was established by Regan (1925) 
with the description of R. leptonema based on a single female 
specimen collected by the Dana in 1921. Bertelsen (1951) re¬ 
described and figured the holotype and reported finding a single 
adolescent male and 23 larvae all referred to the same species. 
Material gathered for this study brings the total number of 
known metamorphosed specimens to ten (six females and four 
males) and has added a male metamorphosal stage and two lar¬ 
vae above the previously known size. The material is still in¬ 
sufficient to determine whether the genus contains more than 
one species. Females of Rhynchactis differ from those of Gigan¬ 
tactis and most other ceratioids in lacking a photophore- 
containing escal bulb. They are also unique in having large 
glands of unknown function lining the oral cavity and, in adult 
stages, completely lacking premaxillary and dentary teeth. 

METHODS AND MATERIALS 

Standard length (SL), measured from the tip of the 
pterygiophore of the illicium to the posteriormost margin of the 
hypural plate, was used throughout (except where noted) and 
was taken to the nearest 0.5 mm in specimens less than 100 mm 
SL, to the nearest millimeter in larger individuals. Measure¬ 
ments were taken on the left side whenever possible and 
rounded to the nearest 0.5 mm. Jaw-tooth counts are taken 
from one side only (left side whenever possible). Teeth in early 
stages of development and teeth in resorption could only be ob¬ 
served in cleared and stained material. In drawings of tooth 
patterns, the relative position and size of each tooth base was 
estimated as carefully as possible. To insure accurate fin-ray 
counts, skin was in most cases removed from the pectoral fins, 
and incisions made to reveal the rays of the dorsal and anal fins. 
Caudal-fin rays are numbered from dorsalmost to ventralmost. 
Illicial length is the distance from the articulation of the 
pterygiophore of the illicium and illicial bone to the tip of the 
escal bulb, excluding escal appendages. The escal bulb is the 
distal swelling of the illicium, excluding escal appendages. The 


basal portion of the escal bulb is that part proximal to the pho- 
tophore. 

Terminology used in describing the various parts of the an¬ 
gling apparatus follows Bradbury (1967). Definitions and terms 
used for the different stages of development follow Bertelsen 
(1951:10-11). Frequently used abbreviations are given in the 
glossary. Drawings were made with the aid of a Wild M-5 Cam¬ 
era Lucida. 

The osteological and myological evidence presented is based 
on the following list of specimens. Most of the material was 
cleared in KOH and stained with alizarin red S. In many cases 
dissections were made of uncleared specimens to confirm obser¬ 
vations made on cleared specimens and to determine ontogenet¬ 
ic changes. Bone and muscle terminology follows Pietsch 
(1974) and Winterbottom (1974), respectively. All specimens 
except Gigantactis meadi n. sp. were cleared and stained. 

• Females. Gigantactis longicirra Waterman: ISH 973/68, 
209 mm. Gigantactis vanhoeffeni Brauer: ISH 802/68, 152 
mm; ZMUC P921972, 67.5 mm. Gigantactis meadi n. sp.: 
LACM 11242-12, 353 mm. Gigantactis macronema Regan: 
MCZ 51255, 141 mm. Gigantactis metamorphosal stage of 
Larval Group D: MCZ 54041, 9 mm. Rhynchactis leptonema 
Regan: ISH 2332/71, 60 mm. 

• Males. Gigantactis longicirra Waterman: UMML 27412, 
14mm. Gigantactis Male Group I: LACM 30199-26, 17.5 mm. 
Gigantactis Male Group ILLACM 33324-1, 13.5 mm. Gigan¬ 
tactis Male Group II: ZMUC P921533, 14.5 mm. Gigantactis 
Male Group V: LACM 32775-1, 14.5 mm. Gigantactis uniden¬ 
tified metamorphosal stages: ZMUC P21534, 11.5 mm; LACM 
32749-4, 13 mm; LACM 32773-3, 14 mm. Rhynchactis lep¬ 
tonema Regan: LACM 37519-1, 17 mm. 

• Larvae. Rhynchactis leptonema Regan: ZUMC P921751, 
7.5 mm. 

The systematic revision is based on 165 females (11.5-408 
mm), 50 males (10.55-22 mm), and 299 larvae (2.1-15 mm 
total length) deposited in 19 institutions, the names of which 
are given in the glossary. 

GENERAL DESCRIPTION 

Major problems in systematic studies of ceratioid anglerfishes 
have been the lack of adequately preserved material available 
for examination and the sparsity of characters that can be used 
for taxonomic purposes. Ceratioids are, for the most part, soft- 
bodied animals, subject to damage and deformation during 
capture, as well as considerable shrinkage due to loss of water 
during preservation (we have recorded reductions in standard 
length of as much as 11% over a 3-year period in large indi¬ 
viduals of Ceratias holboelli). For these reasons, nearly all tra¬ 
ditionally utilized morphometric characters are worthless in 
distinguishing the numerous and morphometrically similar spe¬ 
cies of gigantactinids. Values for head length, width, and depth, 
lower jaw and premaxillary length, and caudal peduncle length 
are difficult to take with accuracy and so highly variable intra- 
specifically that they are of little importance. Dentary tooth 
patterns (the number and size of teeth and their arrangement in 
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longitudinal series), analyzed by us in some detail, are rather 
irregular and change so considerably with growth that their use 
as diagnostic characters is limited. The separation of species 
based on females is thus confined primarily to differences in the 
morphology of the illicium and esca. Other important charac¬ 
ters include the length of the illicium, the shape of the caudal 
fin, the relative length of the caudal-fin rays, and the number of 
rays in the dorsal and anal fins (Tables 1 and 2). These and 
other external characters of general importance are discussed 
in more detail below. This is followed by an osteological de¬ 
scription, and a myologica! description of the feeding mecha¬ 
nism. 

BODY SHAPE 

Compared to most other ceratioids, gigantactinid females are 
slender, streamlined fishes (Fig. 22). Head length and greatest 
depth of body are usually only 25% SL (compared to 40% or 
more in most other ceratioids). The caudal peduncle is un¬ 
usually slender, having a depth of 5 to 10% SL in most speci¬ 
mens. Because of the extreme anterior position of the 
pterygiophore of the illicium, the snout of Gigantactis females 
is unusually pointed and protruded forward beyond the lower 
jaw. In Rhynchactis females the illicium emerges slightly above 
and behind the tip of the snout so that the latter is considerably 
more blunt than that of Gigantactis. 

ILLICIUM AND ESCA 

In all gigantactinids (except for G. longicirra and R. lep- 
tonema) the illicium appears to reach its full relative length by 
the time females reach a standard length of approximately 30 
mm. In the smallest specimens greater than 30 mm (32-38 
mm), the illicial length falls within the variation observed in 
larger conspecific specimens but is shorter than this in all meta¬ 
morphosed specimens of 25 mm or less. In most of the best- 
represented species (G. krejfti, G. vanhoeffeni, G. meadi, G. 
macronema, and G. microdontis ), as well as in the four species 
known only from two or three metamorphosed females (G. 
gibbsi, G. gracilicauda, G. elsmani , and G. golovani ), the ob¬ 
served intraspecific variation in illicial length is relatively small 
in specimens greater than 30 mm. However, large intraspecific 
variations in illicial length are found in larger individuals of 
some forms (G. longicirra, G. gargantua, and G. savagei). 

In Gigantactis the bulb of the esca is more or less club- 
shaped and more slender than in most other ceratioids (Fig. 1). 
Its basal portion tapers very gradually into the shaft of the 
illicium without a distinct margin (thus no exact measurement 
of the length of the bulb is possible). The greatest diameter of 
the bulb (usually at the photophore) is rarely more than two or 
three times that of the minimum diameter of the illicium. Dis¬ 
tal to the photophore, the bulb is more or less conically pro¬ 
longed in most species. Generally, the pore of the photophore 
protrudes as a short tube with a slightly inflated rim, situated, 
as in all other ceratioids, on the posterior side of the escal bulb. 
Like the shaft of the illicium, the skin of the basal portion of 
the bulb is pigmented and spiny in all species of Gigantactis. 


The pigment and spinule coverage increases with age. In some 
forms (members of the G. vanhoeffeni group) spines are present 
over the entire surface of the bulb except for a field around the 
pore of the photophore. As in most other ceratioids, most spe¬ 
cies of Gigantactis have a more or less distinct patch of pigment 
on the distal portion of the bulb. 

The escal appendages of Gigantactis species are in the form 
of filaments and papillae placed directly on the bulb except in 
G. longicirra and G. perlatus in which a number of filaments 
arise from the edge of a pair of peduncle-like lobes situated on 
the posterior-basal margin of the bulb (Fig. 1). Except for the 
internally-transparent, distal prolongation of the escal bulb, no 
appendages with internal light-transmitting tubes occur (as de¬ 
scribed in several other ceratioid families, Bertelsen and 
Pietsch 1977). 

Great interspecific differences in the length and arrangement 
of escal filaments are present among species of Gigantactis 
(Fig. 1). Some filaments are short and digitiform, and others 
are like thin threads or stout tentacles; most are simple, yet 
branching occurs, especially in larger specimens. In some spe¬ 
cies (G. kreffti, G. paxtoni, and members of the G. macronema 
group), the filaments are restricted to the distal part of the 
bulb; in others, distinct pairs or more or less irregular groups of 
filaments are also present on more proximal portions of the 
bulb, as well as on the shaft of the illicium. Generally, the num¬ 
ber of filaments (especially those arranged in more irregular 
groups) increases with standard length. 

Three kinds of escal papillae occur: (1) low, distally flattened 
papillae (unique among ceratioids) that are present in G. van¬ 
hoeffeni (Fig. 30), G. meadi (Fig. 32), G. paxtoni (Fig. 37), and 
G. gibbsi (Fig. 34); (2) more or less elongate, unpigmented pa¬ 
pillae that are present in juvenile G. perlatus and develop into 
short filaments, completely covering the distal prolongation of 
the bulb in larger specimens (Fig. 39); (3) one or two papillae 
that are present on the posterior basal margin of the bulb of G. 
kreffti (Fig. 28) and G. vanhoeffeni, respectively, and become 
distally bifid in larger specimens of the latter species (Fig. 30). 

In a histological study of the esca of G. vanhoeffeni, Brauer 
(1908) found nerve fibers entering the filaments and papillae of 
the esca, supporting his assumption that these structures are 
organs of touch [“Tastorgane” of Brauer (1908) misinterpreted 
by Waterman (1948) as '‘gustatory” in function]. Waterman 
(1948) showed that the esca of the holotype of G. longicirra is 
innervated by two pairs of large nerves, one trigeminal in ori¬ 
gin, the other spinal, both pairs largely sensory in function. 

In Rhynchactis females, the length of the illicium (in speci¬ 
mens in which it appears complete) varies between 118 and 
177% SL (Table 20). The distal part of the illicium is well pre¬ 
served only in a 27-mm specimen (IOS uncatalogued). In con¬ 
trast to those of Gigantactis , it lacks a photophore-containing 
escal bulb (Fig. 2). Among other ceratioids, this condition is 
known only in the Caulophrynidae, in which the slightly club- 
shaped distal part of the illicium bears a cluster of branched 
filaments, and in the Neoceratiidae, in which only a sub¬ 
cutaneous rudiment of the illicium is present. In Rhynchactis , 
the slightly inflated distal portion of the illicium bears a series 
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Table 1. Comparison of important systematic characters among species of Gigantactis (tentatively identified specimens excluded) 



* In specimens greater than 30 mm SL. 

2 Except in largest specimens of G. gargantua 

































































Table 2. Frequencies of fin-ray counts for metamorphosal and metamorphosed females of species of Gigantactis , including tentatively identified 
specimens. 






Dorsal 





Anal 




Pectoral (left and right sides) 

Species 

4 

5 

6 

7 

8 

9 

4 

5 

6 

7 

14 

15 

16 

17 

18 

19 

20 21 22 

G. longicirra 





4 

3 



4 

3 

1 

5 

3 


1 



G. kreffti 




4 





4 




3 

3 

1 



G. vanhoeffeni 


11 

27 

2 




9 

30 

1 




20 

14 

1 


G. meadi 



9 

1 




1 

9 





4 

5 



G. gibbsi 



2 






2 





1 

1 



G. gracilicauda 


1 

2 





1 

2 






2 

1 


G. paxtoni 



6 

2 




1 

7 






2 

6 

5 1 

G. perlatus 


4 

3 

1 




2 

5 

1 



1 

3 

4 

1 


G. elsmani 


2 





1 

1 





2 

1 




G. golovani 



3 






2 

1 

1 

1 

1 





G. gargantua 


2 

3 

1 





6 







3 

2 1 1 

G. watermani 



1 





1 







2 

2 


G. herwigi 


1 






1 







1 

1 


G. macronema 


8 

2 





8 

2 





1 

5 

4 

1 

G. savagei 

1 

3 

2 




1 

3 

2 






4 

3 

1 
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of short, unpigmented branches (Figs. 2, 63). Histologically, the 
core of each branch is opaque (Fig. 3), consisting of dense con¬ 
centrations of cells with large nuclei surrounded by blood ves¬ 
sels. 

FIN RAYS 

A summary of fin-ray counts shows great similarity among 
most species (Tables 2, 21). The dorsal fin of Gigantactis con¬ 
sists of from four to ten rays, the anal fin from four to eight. 
Rhynchactis has considerably fewer rays in the unpaired fins, 
the dorsal consisting of from three to five rays, the anal from 
three to four. All of these rays are biserial, segmented, and un¬ 
branched. On the basis of dorsal-fin ray counts, only a single 
species, G. longicirra, can be distinguished from all other spe¬ 
cies of Gigantactis (this species is further unique in having the 
first and last rays of the dorsal fin distinctly prolonged). 

In most species the number of pectoral-fin rays varies be¬ 
tween 17 and 19, but especially low counts have been recorded 
in G. golovani (14-16) and G. longicirra (14-18), and especially 
high counts in G. gargantua (19-22). 

In contrast to other ceratioids (including Rhynchactis ), all 
the caudal rays of metamorphosed female Gigantactis are un¬ 
branched. The ninth caudal ray is very small and completely 
covered by skin. Extremely prolonged caudal rays (60 to 100% 
SL) are characteristic of G longicirra and members of the G. 
gargantua group (Table 1). In G. longicirra , the first and eighth 
rays are the longest; in the G. gargantua group, the 2nd and 7th 
rays are prolonged (Fig. 4). Furthermore, considerable dif¬ 
ferences in the development of the skin coverage of the caudal 
fin are found among the larger specimens of Gigantactis exam¬ 
ined (Fig. 4). In individuals of some species (G. kreffti, G. 
meadi, G. perlatus, and G. elsmani ), the proximal one-third to 
one-half of the fin is covered with undivided skin; in others (G. 
golovani and G. macronema), the fin rays are separated nearly 
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to their bases. The black and spiny skin covering each fin ray 
may be compressed with broad extensions partially connecting 
the rays (as in G. kreffti, G. meadi, and G. golovani) or narrowly 
fitting the cylindrical bony rays (as in G. macronema). The di¬ 
agnostic value of these characters is limited because they are 
less distinctly developed in juvenile specimens and the number 
of larger specimens is insufficient at the present time to show 
the extent of intraspecific variation for most species. 

Gigantactinid larvae differ from those of other ceratioids (ex¬ 
cept for the Caulophrynidae) in the size of the pectoral fins, 
which vary in length between 40 and 50% SL, extending pos¬ 
teriorly to the caudal peduncle (Bertelsen 1951, figs. 99, 104; 
Figs. 26, 60). They differ from caulophrynid larvae in lacking 
pelvic fins (Bertelsen 1951, fig. 11). 

DENTITION 

Gigantactis 

The premaxillary teeth of female Gigantactis are small, rela¬ 
tively few, and arranged in either one or two distinct series. In 
some specimens, a posterior series of anteriorly curved teeth is 
present (Fig. 13). Although considerable variation in numbers 
of premaxillary teeth was observed, no clear interspecific dif¬ 
ferences were found. One of the reasons for this seems to be 
that, in connection with the reduction of the upper jaw of Gi¬ 
gantactis, these teeth are feeble and loosely attached and there¬ 
fore lost in many preserved specimens. 

More distinct differences are found in the heavy dentition of 
the lower jaw of female Gigantactis (Fig. 5). In addition to vari¬ 
ation in numbers and in the relative length of the largest fangs, 
differences in their arrangement in more or less distinct longitu¬ 
dinal series are apparent. To examine to what extent these dif¬ 
ferences are due to ontogenetic and individual variation, the 
pattern present in the left dentary of each specimen was drawn. 

For comparison, dots indicating the bases of the teeth were 
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Figure 1. Diagrammatic views of escae of Gigantactis showing range of morphological variation: A. G. longicirra; B. G. vanhoeffeni; C. G. perlatus; 
D. G. gargantua; E. G. macronema. 


drawn with the aid of a camera lucida using the same magnifi¬ 
cation and, as far as possible, the same dorsolateral angle of 
view for each specimen. The size and position of teeth partly 
covered by skin were estimated as exactly as possible. On the 
basis of a thorough intraspecific comparison as well as a com¬ 
parison of specimens of a similar size among the best repre¬ 
sented species (especially G. vanhoeffeni, of which a representa¬ 
tive series is shown in Fig. 6), the following statements can be 
made: 

1. In Gigantactis, teeth develop externally and internally on 
the dentaries; in all other ceratioids (except perhaps for Neo- 
ceratias ), replacement teeth of the dentary invariably arise be¬ 
hind and medial to the older teeth. 

2. In most species, one to several distinct longitudinal series 
of teeth occur in the posterior one-half to two-thirds of the jaw, 
but no distinct pattern can usually be recognized in the anterior 
part of the jaw. During metamorphosis, all the close-set larval 
teeth are lost and replaced by a small number of well-spaced 
tooth rudiments forming a single (median) series that is fol¬ 
lowed shortly by the first tooth rudiments of the external and, 
in most species, of the internal series as well. With growth, 
teeth of gradually increasing size are added externally as well 
as internally, each series starting anteriorly on the jaw (Fig. 6). 

3. The median tooth series, reaching furthest posteriorly and 
consisting of relatively small and close-set teeth, can be recog¬ 
nized in all specimens with the exception of those of G. golo- 
vani. Next in relative size are those of the first internal series 
followed by those of the second internal series, if present. The 
increase in tooth size (and a corresponding increase in number) 
is more rapid in the external series, so that the longest of the 
serial teeth of the lower jaw are found in the posterior part of 
the exterior-most external series present. Teeth of the irregular 



Figure 2. Esca of Rhynchactis leptonema, 27 mm, IOS uncatalogued. 
Drawn by K. Elsman. 
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anterior group, however, may reach similar or even greater 
lengths. 

4. Teeth in initial development can be recognized by having 
soft unossified bases (Fig. 5). Assuming that no further growth 
takes place after ossification is complete, the ontogenetic in¬ 
crease in size of the teeth can be explained only by tooth re¬ 
placement. This assumption appears to be correct at least for 
the smaller, anteriormost serial teeth, which are often found to 
be partially resorbed and embedded in the bone of the jaw. The 
possibility, however, that the larger fangs continue to grow 
throughout life cannot be excluded. 

5. According to the position of the smallest and apparently 
oldest teeth, additions to each tooth series are mainly added in 
the posterior part of the jaw; but, in contrast to other ceratioids, 
teeth of increasing size are also added anteriorly along the 
border of the irregular group on the free anterior end of the 
dentary. 

6. The number of series of lower jaw teeth varies among spe¬ 
cies of Gigantactis (Table 1). Gigantactis longicirra, G. krejfti, 
and G . meadi have the largest number (five to six series); G. 
elsmani and members of the G. gargantua group are intermedi¬ 
ate (four to five); G. perlatus, G. golovani, and members of the 
G. macronema and G. vanhoeffeni groups (excluding G. meadi) 
have the lowest number (two to three series). Gigantactis golo¬ 
vani, with two or perhaps three series, seems to be unique in 
lacking a distinct median series. With some exceptions, species 
with the largest teeth tend to be those that have the greatest 
number of series. However, G. perlatus, with only two series 
(representing the median and first external series), has very 
large teeth, whereas G. elsmani, with five series, has relatively 
short teeth. 

7. The diagnostic value of characters of the dentition is lim¬ 
ited because the full number of series may not be developed in 
smaller specimens, and the series tend to become irregular and 
therefore difficult to interpret in the largest specimens. Further 
difficulties arise from the considerable amount of individual 
variation in both the numbers and size of teeth. 

Rhynchactis 

Metamorphosed Rhynchactis females lack dentary teeth; one 
or two pairs of premaxillary teeth are present in juveniles (27 
and 60 mm SL), but the single larger known specimen (126 
mm) is completely toothless. Regan’s (1925, 1926) descriptions 
of the holotype of R. leptonema as having “minute teeth in sev¬ 
eral series” in addition to a “pair of anterior canines” could not 
be confirmed. 

Gigantactinid Males 

As in other ceratioids, the jaw teeth of male gigantactinids are 
lost during metamorphosis and replaced by an upper and lower 
series of hooked denticles, loosely attached at the symphyses of 
the maxillae and dentaries, respectively. In Gigantactis, the 



0.1 mm 


Figure 3. Cross section through single side-branch of esca of 
Rhynchactis leptonema , 27 mm, IOS uncatalogued. Courtesy of Geert 
Brovad. 

denticular teeth are all mutually free and proximally com¬ 
pressed, whereas in Rhynchactis , at least some of the teeth are 
paired and supported by relatively broad bases (Figs. 14, 15). 

SENSORY STRUCTURES 
Eyes 

As in other ceratioids, the eyes of metamorphosed female gi¬ 
gantactinids are very small. Their diameter increases during 
larval life to approximately 1 mm but then decreases relative to 
standard length from about 20% to roughly 10% (Bertelsen 
1951). After metamorphosis, eyes grow very slowly, reaching a 
diameter of 2.5 to 3 mm in the largest specimens (300-400 
mm) and decreasing to less than 1% SL. Histologically there is 
no evidence of ocular degeneration (Brauer 1908, Waterman 
1948, Munk 1964), but as growth continues, the eyes sink be¬ 
neath a narrow transparent layer of skin, greatly restricting the 
visual field. Furthermore, since the lens is situated close to the 
retina, ocular function is probably reduced to mere light detec¬ 
tion. 

In contrast to other ceratioids (except Neoceratiidae), the 
eyes of gigantactinid males are somewhat reduced in actual 
size during and after metamorphosis. In the five meta- 
morphosal stages available for examination (specimens 11.5- 
14.5 mm), eye diameter ranged between 0.75 and 1.0 mm 
(average 0.86 mm), yet in the 42 metamorphosed males avail¬ 
able (10.5-22.0 mm), eye diameter was 0.4 to 1.0 mm (average 
0.62 mm. Table 19). Expressed as a percentage of standard 
length, eye diameter varied between 2.9 and 6.9. As in the 
females, there is no apparent ocular degeneration, but because 
shrinkage of the eye seems to occur mainly in the scleral and 
retinal portions, the visual abilities of the males may be even 
less than those of the females. 

Olfactory Organs 

In female gigantactinids, the small olfactory organs, each with 
two tiny nostrils, are raised on short, cylindrical stalks with a 
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Figure 4. Caudal fins of species of Gigantactis: A. <7. vanhoeffeni, 266 mm, ISH 2480/71; B. G. nteadi, holotype, 306 mm, MCZ 52572; C. G. perlatus , 
152 mm, ISH 1466/71; D. G. Kreffti, paratype, 185 mm, ISH 3236/71; E. G. elsmani, holotype, 384 mm, ISH 1360/71; F. G. longicirra, 221 mm. 
MCZ; G. G. herwigi, holotype, 262 mm, ISH 972/68; H. G. gargantua, holotype, 408 mm, LACM 6903-32; I. G. macronema, 232 mm, ISH 1596/71; 
Jl. G. golovani, holotype, 179 mm, ISH 2250/71. Courtesy of Geert Brovad. 


length of three to four times their width. They are situated an¬ 
teriorly on the snout very close to the edge of the upper jaw. No 
distinct olfactory lamellae are present and, as shown by Water¬ 
man (1948, fig, 5), the olfactory lobes of the brain are small. 

Like those of other ceratioids (except Ceratiidae and Neo- 
ceratiidae), gigantactinid metamorphosed males are macros- 
matic. The series of olfactory lamellae (11-12 in most 
specimens of Gigantactis , 13-15 in Rhynchactis) have a height 
of 5.2 to 11.8% SL (Table 19). The large, forward-directed an¬ 
terior nostrils are very close set and separated from the equally 
large posterior nostrils by a narrow bridge of skin. The distance 
between the eye and posterior nostril is two to three times the 
eye diameter. The olfactory lobes of the brain are well devel¬ 
oped. (Fig. 7). 

Acoustico-lateralis System 

The organs of the acoustico-lateralis system are raised on short 
stalks or “tags” of pigmented skin (Regan and Trewavas 1932, 
Waterman 1939b), more or less distinctly connected in series 
by narrow unpigmented grooves. On each side of the head, the 
following series can be distinguished (Fig. 8): (1) two supraorbi- 





Figure 5. Gigantactis vanhoeffeni, female, 152 mm, ISH 802/68: A. 
Dentary teeth, left lateral view; B. Diagrammatic representation of den- 
tary-tooth pattern. E = external series; M = median series; I = inter¬ 
nal series. 
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Figure 6. Diagrammatic representation of dentary-tooth patterns of females of Gigantactis vanhoeffeni arranged according to 
stage of development. 
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tal series meeting anteriorly in front of the nostrils at the base 
of the illicium, (2) an infraorbital series following along the 
edge of the upper jaw and meeting posteriorly with (3) an oper¬ 
cular series that connects with the two supraorbital series and 
spreads out ventrally in an irregularly arranged group of organs 
below and in front of the gill opening, and (4) two somewhat 
irregular mandibular series that meet with the opercular series 
posteriorly and are continuous anteriorly with their counter¬ 
parts of the opposite side. No distinct cephalic lateral-line com¬ 
missures between left and right sides are apparent. 

The two supraorbital series continue posteriorly in a double 
lateral line from a very dorsal position in front of the dorsal fin 
descending to a mediolateral position below the dorsal fin, 
along the caudal peduncle, and finally out onto each ray of the 
caudal fin. 

Oral Glands of Rhynchactis Females 

The jaws and oral cavity of metamorphosed Rhynchactis 
females differ from those of other known ceratioid females in 
the extreme reduction of the jaw bones and lack of dentary and 
premaxillary teeth and in possessing numerous, large glands 
that line the inner walls of the jaws. On each side of the upper 
and lower jaw, a crescent-shaped internal lip is covered with a 
dense pavement of white papillae, each outlined by pigmented 
skin (Fig. 9). Each papilla has a more or less distinct central 
groove that represents the opening of a short tube; each tube is 
internally walled with large glandular cells that nearly fill the 
lumen (Fig. 10). Properly fixed material was unavailable for a 
more thorough histological investigation. No glands were found 
in the triangular pad of tissue covering the roof of the mouth 
between and in front of the pharyngeals (Fig. 9); this pad in¬ 
stead consists of tough connective tissue divided into large 


2.5 mm 


Figure 7. Brain of juvenile male of Rhynchactis leptonema , 17 mm, 
LACM 37519-1, dorsal view. 


close-set papillae, each carrying a distal group of smaller pig¬ 
mented papillae. In Gigantactis females, this part of the roof of 
the mouth is covered with irregular, transverse folds of pig¬ 
mented skin. 

OSTEOLOGY 

CRANIUM, Figures 11-14, 17 

The cranial osteology of gigantactinid genera is characterized 
most strikingly by an extreme reduction and loss of parts. With 
few exceptions the ethmoid complex of both Gigantactis and 
Rhynchactis consists only of widely separated lateral ethmoids. 
A supraethmoid ossification is present in the 14.5-mm Type V 
male (LACM 32775-1, Fig. 11F) but greatly reduced in size in 
the 13.5-mm Type II male (LACM 33324-1). It is absent in 
larvae and in all metamorphosed male and female specimens 
examined osteologically except for the 152-mm preparation of 
G. vanhoeffeni, where it is represented by a small rudiment 
(Fig. 12). An ossified vomer is present in larvae and males (re¬ 
duced in the 17-mm Rhynchactis male. Fig. 1 IF) but absent in 
adolescent and adult females of both genera. The frontals are 
relatively short and broad in the larvae and males of both gen¬ 
era (Figs. 11, 14). However, in metamorphosed females of Gi¬ 
gantactis, the frontals are long, narrow, and widely separated 
throughout their length, approaching each other only slightly at 
midlength (anteriorly, each frontal lies in close proximity but 
does not meet with the dorsal process of the respective lateral 
ethmoid; posteriorly each is overlapped slightly by the respec¬ 
tive parietal bone). In Rhynchactis , the frontals and parietals 
are present in larvae and males but absent in the 60-mm female 
(Fig. 11). The pterosphenoid is absent in Gigantactis and 
Rhynchactis of both sexes. 

In both gigantactinid genera, the supraoccipital occupies a 
more anterior position than in other ceratioids. In females, most 
of the outer surface of this bone lies in the vertical plane, 
providing a posterior abutment for the pterygiophore of the il¬ 
licium. In larvae and males of both genera, the entire outer sur¬ 
face of the supraoccipital lies in the horizontal plane. 

MANDIBULAR ARCH, Figures 11, 13-15 

In Gigantactis females, the premaxilla is long and narrow but 
well ossified, bearing teeth along most of its length (toothless in 
metamorphosed males and reduced to a small anterior remnant 
lying just in front of a small symphysial cartilage, Fig. 15). A 
small articular process is present, but ascending and postmax¬ 
illary processes are absent. The maxilla of Gigantactis females 
is greatly reduced, becoming further reduced with age. In the 
141-mm specimen of G. macronema, the maxilla is represented 
by a short anterior portion and a filamentous posterior remnant; 
in the 146-mm and 209-mm preparations of G. vanhoeffeni and 
G . longicirra, respectively, only the posterior filament remains. 
The elements of the upper jaw are present in Rhynchactis lar¬ 
vae but become greatly reduced or lost in adolescents and 
adults (Figs. 11, 13). The maxilla is absent in the 60-mm 
female. A thin premaxilla bearing one large, recurved, anterior 
tooth and a series of minute teeth along its posterior extension 
is present in the 42-mm holotype of Rhynchactis leptonema, but 
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Figure 8. Acoustical-lateralis system of female Gigantactis van- 
hoeffeni , 152 mm, ISH 802/68. 

only a small, single-toothed, anterior remnant of the premaxilla 
remains in the 60-mm specimen (Fig. 13). A symphysial car¬ 
tilage is absent in larvae and metamorphosed females of both 
genera. 

Unlike the dentaries of most other ceratioids, those of gigan- 
tactinid genera are not forked posteriorly except in males and 
larvae. The posterior half of the ventral margin of these bones 
in females forms a relatively loose and mobile connection with 
the respective articular. Anteriorly, the dentaries curve to ap¬ 
proach each other on the midline where they are attached to 
each other by thick, elastic connective tissue. Compared to 
females of Rhynchactis , the bones of the lower jaw of Gigantac¬ 
tis females are thick and well-ossified (Fig. 13). Dentary teeth 
are absent in Rhynchactis ; in Gigantactis, each dentary bears 
several rows of recurved, depressible teeth (see “Dentition”). 

As in other male ceratioids, jaw teeth of male gigantactinids 
are lost during metamorphosis. The upper and lower denticular 
teeth (Bertelsen 1951:21) are loosely attached at the symphysis 
of the maxillae and dentaries, respectively. In Gigantactis 
males, the denticular teeth are all mutually free and proximally 
compressed; in Rhynchactis, at least some of the teeth are 
paired and supported by relatively broad bases (Fig. 15). 

Unlike most other ceratioids, the articular of females of both 
Gigantactis and Rhynchactis does not extend back beyond its 
articulation with the quadrate. Futhermore, there is no liga¬ 
mentous connection between the angular bone and the reduced 
interoperculum. 

PALATINE AND HYOID ARCHES, Figures 13, 14, 16B 

The palatine arch of females of both gigantactinid genera con¬ 
sists of a triangular-shaped metapterygoid and elongate 
ectopterygoid and palatine bones; the mesopterygoid is absent 


except in males and larvae. The hyomandibular bone is large 
and unforked, forming a single, broad articulation with the cra¬ 
nium. The symplectic is conical in shape and short compared to 
that of other ceratioids, in females, not extending beyond the 
dorsal margin of the quadrate. In Gigantactis females, the pos- 
terodorsal margin of the symplectic is covered laterally by the 
posterior process of the quadrate; the latter bone is overlapped 
in turn by the ventral half of the reduced preopercle (Fig. 
13A). In Rhynchactis females, the posterior process of the 
quadrate is reduced dorsally so that the remnant of the pre¬ 
opercle lies directly on the symplectic (Fig. 13B). 

The epihyals and ceratohyals are narrow and elongate. Each 
pair bears the heads of six long and slender branchiostegal rays, 
the anteriormost two of which articulate on the medial surface, 
the remaining four on the lateral surface. Gigantactis females 
have a single, elongate hypohyal, whereas Rhynchactis females 
have retained both a dorsal and a ventral hypohyal. 

As is typical for ceratioids, nearly all examined gigantac¬ 
tinids have six branchiostegal rays. However, in the 14-mm G. 
longicirra male (UMML 27412), there are seven branchioste¬ 
gal rays on each side: two in an anteromedial position and five 
in a posterolateral position (Fig. 16B). The 14-mm male in met¬ 
amorphosis (unidentified, LACM 32772-3) has seven 
branchiostegal rays on the right side (three anteromedial and 
four posterolateral) but only six on the left side (two ante¬ 
romedial and four posterolateral). 

OPERCULAR APPARATUS, Figures 13-14 

In both gigantactinid genera, the posterior margin of each oper- 
cle is deeply notched forming two narrow forks (except in 
males and larvae), the lower fork slightly longer than the upper. 
The two forks (the upper one of which is bifurcated on the left 
side of the 209-mm specimen of G. longicirra) are slightly 
curved in Gigantactis but straight in Rhynchactis. The suboper- 
cle of juvenile females of Gigantactis consists of a relatively 
broad lower portion and a single, short, tapering posterior ex¬ 
tension. In larger female specimens, this broad lower portion 
becomes reduced, sometimes leaving behind a small anterior 
projection and as many as three filamentous, posterior pro¬ 
longations, the uppermost of which may be nearly as long as 
the lower fork of the opercle. The subopercle of the 60-mm 
female of Rhynchactis is a simple, slender, posteriorly tapering 
bone that is approximately equal in length to the lower fork of 
the opercle. 

In Gigantactis females, the preopercle is a small strut of bone 
that bridges the gap between the hyomandibular and quadrate 
bones. In Rhynchactis females, this element is further reduced, 
lying on the lateral surface of the symplectic (the latter ex¬ 
posed by the reduced quadrate) but not extending dorsally to 
the hyomandibular. 

BRANCHIAL ARCHES, Figures 13, 16 

The elements of the branchial arches are similar in both gigan¬ 
tactinid genera. A pharyngobranchial I is absent. Phar- 
yngobranchials II and III are extremely well developed and 
heavily toothed (except in males), especially in Gigantactis. 
Epibranchial I is absent. The anterior halves of epibranchials 
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Figure 9. Mouth cavity of female Rhynehactis leptonema, 60 mm, ISH 2332/71, showing oral glands. Drawn by Elizabeth Beyerholm. 


Ill and IV are tightly held to each other by connective tissue. 
Ceratobranchials I through V are complete in males. In 
females, ceratobranchial l is reduced so that only a small pos¬ 
terior and one or two small ossified remnants of the anterior 
portion remain; ceratobranchial V is represented only by one or 
two tiny ossifications (completely lost in the 146-mm prepara¬ 
tion of G. vanhoeffeni) lying free in the connective tissue ma¬ 
trix. There are no ossified hypobranchials or basibranchials in 
females; males have a single basibranchial ossification. 

VERTEBRAE AND CAUDAL SKELETON, Figure 17 

The vertebrae of gigantactinids do not differ substantially from 
those described for other ceratioids (Pietsch 1972a:36, fig. 16, 
1974:12, fig. 12). In all cleared and stained female specimens 
of Gigantactis examined, there are 22 vertebrae. The posterior 
15 of these bear complete haemal arches and are thus consid¬ 
ered caudal vertebrae. In the 60-mm Rhynchactis female there 
are 20 vertebrae, the posterior 14 of which are caudal. 

The caudal skeleton of gigantactinids is like that of other ce¬ 
ratioids in having the ural centra fused with the first pre-ural 
centrum to form a single, complex half-centrum which is fused 
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Figure 10. Section through oral glands of female Rhynchactis lep 
tonema , 60 mm, ISH 2332/71. Courtesy of Geert Brovad. 
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Figure 11. Dorsal views of crania of gigantactinids: A. G. longicirra , female, 209 mm, ISH 973/68; B. R. leptonema , female, 60 mm, ISH 2332/71; C. 
R. leptonema , larval female, 7.5 mm, ZMUC P921751; D. G . longicirra , male, 14 mm, UMML 27412; E. R. leptonema , male, 17 mm, LACM 37519-1; 
F. G. male Group V, 14.5 mm, LACM 32775-1. 
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to a single hypural plate. The hypural plate is unnotched pos¬ 
teriorly and bears the overlapping bases of nine principal cau¬ 
dal rays. These rays are all biserial and segmented. The ninth 
caudal ray is reduced and embedded within the skin surround¬ 
ing the adjacent ray. All caudal rays are unbranched in female 
Gigantactis, but rays three (from the top) through six are 
branched distally in male Gigantactis and in both sexes of 
Rhynchactis. In the females of both genera the outermost cau¬ 
dal rays are longer than the inner rays so that, unlike all other 
ceratioids, the tail fin is emarginate (except in largest females 
of some species of Gigantactis). 

ILLICIAL APPARATUS, Figures 11, 13, 14, 17 

The pterygiophore of the illicium is exceptionally large and lat¬ 
erally compressed in female gigantactinids. It lies on top of the 
parasphenoid and ethmoid cartilage and passes between the 
proximal ends of the huge, dorsally projecting phar- 
yngobranchials II and III, the frontals (in Gigantactis females 
only), and the lateral ethmoids. In females of both genera, the 
cartilaginous posterior end of this element butts up against the 
vertical surface of the supraoccipital; the anterior end extends 
slightly beyond the tip of the upper jaw in Gigantactis but ter¬ 
minates just posterior to this point in Rhynchactis. A small os¬ 
sified remnant of the second cephalic ray is present in both 
genera. The illicial bone is strongly articulated to the distal tip 
of the pterygiophore. 

PECTORAL GIRDLE, PECTORAL FIN, AND 
PELVIC BONES, Figures 13, 14 

The cleithrum of Gigantactis females is sharply angled at mid¬ 
length, the lower portion being considerably more slender than 
the upper. The cleithrum of Rhynchactis females, on the other 
hand, is much more like that of most other ceratioids, forming 
a smooth crescent-shaped curve, the lower portion gradually 
tapering anteriorly. In both genera, there is a single, elongate 



5 mm 


Figure 12. Lateral view of ethmoid region of Gigantactis vanhoeffeni , 
female, 152 mm, ISH 802/68. 


postcleithrum. In Gigantactis females, the coracoid consists of 
a small, conical, anterior ossification and an elongate, car¬ 
tilaginous, posteroventral process that extends backward along 
the postcleithrum; the scapula remains unossified. In 
Rhynchactis, both the coracoid and scapula are unossified. 

In all gigantactinids, there are five pectoral radials. In both 
genera, it appears that the fourth radial (from the top) tends to 
become reduced; the proximal end of this radial is absent in 
most specimens of Gigantactis examined. In the 60-mm 
Rhynchactis female, the uppermost pectoral radial extends con¬ 
siderably past the distal tips of the lower four radials. Gigantac¬ 
tis has from 14 to 22 pectoral rays, Rhynchactis has from 17 to 
20 (Tables 2, 20, 21). These rays are all biserial, segmented, 
and unbranched. 

Pelvic bones appear to be absent in all Gigantactis examined 
but represented by small struts of bone in Rhynchactis. 

SKIN SPINES 

Numerous, close-set spines covering the entire body and fins 
are visually obvious in uncleared specimens of females of all 
species of Gigantactis without microscopic aid. These spines ex¬ 
tend out onto the illicium and in some species onto the escal 
bulb. In Gigantactis males, skin spines are present in members 
of groups II and III (Table 19) but absent in G. longicirra and 
members of groups 1, IV and V. 

Minute spines are present in the skin of the largest known 
female (126 mm) of Rhynchactis but are absent in males and 
smaller females. 

MYOLOGY OF THE FEEDING MECHANISM 

The musculature of the feeding mechanism of gigantactinid 
females is similar to that described by Field (1966) for the 
much less derived, shallow-water anglerfish, Lophius 
piscatorius. Differences are mainly in the degree of develop¬ 
ment of various muscles, and in the reduction and loss of mus¬ 
cle segments due to a corresponding reduction and loss of bony 
parts. The muscles of the illicial apparatus (cephalic tentacle) 
of Gigantactis were studied by Brauer (1908). These muscles 
were redescribed by Waterman (1948), and discussion and fig¬ 
ures of those of the upper pharyngeals and superficial muscles 
of the cheek were added. These are reviewed below along with 
previously undescribed musculature of the lower jaw and floor 
of the mouth. 

CHEEK MUSCLES, Figure 18 

Section A, of the adductor mandibulae, defined by its dorsal 
position and insertion on the maxilla (Winterbottom 1974:232), 
is absent in gigantactinids, corresponding to the severe reduc¬ 
tion or loss of this upper jaw bone. In Gigantactis, section A 2 
(adductor mandibulae superficialis of Waterman 1948:95, fig. 
1) has a broad origin on the posterodorsal margin of the hyo- 
mandibular and a narrow insertion on the posterodorsal margin 
of the articular; it does not share a myocomma anteriorly with 
the posterior fibers of Section A w (see “Lower Jaw” below). 
Section A 3 (adductor mandibulae profundus of Waterman 
1948:95, fig. 1) lies medial to A 2 , originating broadly on the 
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Figure 13. Lateral views of skulls of female gigantactinids with pectoral girdle, opercular apparatus and hyoid apparatus in place: A. G. lortgicirra, 209 
mm, ISH 973/71; B. R. leptonema , 60 mm, ISH 2332/71. 
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Figure 14. Lateral views of skulls of male gigantactinids with pectoral girdle, opercular appa¬ 
ratus and hyoid apparatus in place: A. G. longicirra , 14 mm, UMML 27412; B. R. leptonema , 17 
mm, LACM 37519-1; C. G. male Group V, 14.5 mm, LACM 32775-1. 
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quadrate, on the anteroventral margin of the hyomandibular 
and metapterygoid. A small dorsal subdivision originating on 
the sphenotic is thought to be part of A 3 . All of these muscles 
are essentially the same in Rhynchactis. 

The levator arcus palatini (L.A.P.) has its origin on the 
sphenotic and its insertion on the lateral face of the hyoman¬ 
dibular. A narrow dilatator operculi (D.O.) originates on the 
sphenotic and inserts on the proximal tip of the opercle. The 
levator operculi (L.O.) is also narrow, originating on the ptero- 
tic and inserting on the upper fork of the opercle. These are all 
essentially the same in Rhynchactis. 

LOWER JAW, Figures 18, 19 

In Gigantactis, section A w of the adductor mandibulae muscle 
(articulodentary of Field 1966:54, fig. 4; see also Winterbottom 
1974:242) is extremely well developed but has lost all connec¬ 
tion with section A 2 becoming purely an intrinsic lower jaw 
muscle. It eovers nearly the entire medial surface of the lower 
jaw, stretching between the dentary and articular, its oblique 
fibers running in a anterodorsal-posteroventral direction. In lat¬ 
eral view, it can be seen extending well below the ventral mar¬ 
gin of the lower jaw. In the material of Rhynchactis available to 
us, no trace of this muscle could be found. This absence corre¬ 
sponds with the narrow, extremely reduced and toothless bones 
of the lower jaw of this genus. 

FLOOR OF MOUTH, Figure 19A 

The intermandibularis (IMD) of Gigantactis is a relatively 
long, narrow muscle that has a broad insertion on the ventral 
margin of the dentaries just behind the symphysis. Its trans¬ 
verse fibers pass ventral to a thick, crescent-shaped pad of elas¬ 
tic connective tissue that lies between the two halves of the 
lower jaw preventing them from meeting on the midline. No 
trace of this muscle could be found in Rhynchactis. 

The protractor hyoidei (PR.HY.) of Gigantactis has a broad 
origin on the ventral-most margin of the dentary overlapping 
the insertion of the intermandibularis muscle. Each protractor 
hyoidei narrows posteriorly, approaehing its counterpart from 
the other side and inserting on a fascia near the midline. From 
this narrow insertion, each protractor hyoidei widens further 
posteriorly, attaching broadly to the respective ceratohyal. Only 
traces of this muscle could be found in Rhynchactis. 

The sternohyoideus muscle (STH.) of Gigantactis, origina¬ 
ting on the cleithrum, splits into two sections: a considerably 
larger, lateral section inserts on the respective hypohyal; the 
medial section (not shown in Figure 19A) passes to the distal 
tip of ceratobranchial IV. This muscle has essentially the same 
morphology in Rhynchactis but is slightly larger than that of 
Gigantactis of a similar standard length. 

The hypaxial musculature forms a broad insertion along 
most of the posterior margin of the lower half of the cleithrum 
in both gigantactinid genera. 

UPPER PHARYNCEALS, Figures 18A, 20 

As described by Waterman (1948:96, figs. 1, 8), the largest and 
most complex muscle system in Gigantactis, except for the 
body musculature, is the system that operates the hyper¬ 
trophied pharyngobranchials and epibranchials of the second 


and third branchial arches. These muscles are essentially the 
same in both gigantactinid genera; Rhynchactis is mentioned 
below only when known differences or additions occur. 

The levatores externi muscles (levatores arcuum 
branchialium externi of Waterman 1948:97, figs. 1,8), of which 
only two can be differentiated, originate together on the parie¬ 
tal. The larger, more posterior of these divides distally to insert 
broadly on epibranchials II and III. The smaller muscle, in con¬ 
trast to the usual situation (Winterbottom 1974:250), and not 
mentioned by Waterman (1948), does not insert on an epi- 
branchial but passes down between epibranchials II and III to 
insert on the posterior margin of pharyngobranchial III just at 
the base of the pharyngobranchial teeth. The levatores externi 
muscles appear to be similar in Rhynchactis except that, in the 
absence of the parietal bones, origin takes place on the medial 
margin of the pterotic. 

The levatores interni (levatores arcuum branchialium interni 
of Waterman 1948), of which we can differentiate only one 
(most probably those that serve pharyngobranchials II and III 
have fused to form a single muscle mass; Waterman 1948:97), 




Figure 15. Anterior views of upper and lower jaws of male gigantac- 
tinids showing denticular teeth: A. G. longicirra , 14 mm, UMML 
27412; B. R . leptortema, 17 mm, LACM 37519-1. 
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Figure 16. Branchial arches of Gigantactis longicirra: A. Female, 209 mm, ISH 973/71; B. Male, 14 mm, 
UMML 27412, showing hyoid apparatus. 


originates on the prootic and sphenotic. It passes dorsal to the 
retractor dorsalis and medial to the levator externus muscles to 
insert on the proximal ends of pharyngobranchials II and III. 

Three obliqui dorsales muscles (OBL.D.) are present in Gi¬ 
gantactis. That serving the second arch (interarcualis dorsalis 2 
of Waterman 1948, figs. 1,8) is especially well developed, origi¬ 
nating on the dorsolateral surface of pharyngobranchial II and 
inserting on the proximal-lateral surface of epibranchial II. 

The transversi dorsales (TR.D.) originates partly on the para- 
sphenoid and partly on a fascia near the midline. It passes me¬ 
dial to the levator externus and under the levator internus to 
form a large, bulbous insertion on the dorsolateral surface of 
pharyngobranchial II. 

The retractor dorsalis (R.DORS.; retractor arcuum 
branchialium of Waterman 1948:97) is an enormous muscle 
that originates on the three anterior-most vertebrae and part of 
the fourth. Insertion is on the posteroventral margin of phar¬ 
yngobranchial III. In conflict with Waterman’s description 
(1948:97, figs. 1, 8), no fibers on the retractor dorsalis insert on 
pharyngobranchial II. 

ILLICIAL MUSCULATURE, Figure 21 

The illicial apparatus is controlled by five pairs of muscles: two 
intrinsic pairs—the depressor and erector dorsalis I (DEPR.D. 
and EREC.D., respectively; flexor and extensor, respectively, of 
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Bertelsen 1951); and three extrinsic pairs—the supracarinales 
anterior (SCAR.A.: exertor of Bertelsen 1951), and anterior 
and posterior subdivisions of the inclinator dorsalis II 
(INCL.D.; inclinator and retractor, respectively, of Bertelsen 
1951). The origins and insertions of these muscles have been 
previously described (Waterman 1948, Bertelsen 1951). Com¬ 
pared to most other ceratioids, the extrinsic illicial muscles of 
gigantactinids are small. In contrast, the two intrinsic muscle 
pairs are unusually large. 

FUNCTIONAL MORPHOLOGY OF THE 
FEMALE FEEDING MECHANISM 

GIGANTACTIS 

Despite its restricted mobility relative to the cranium (only a 
few millimeters, even in the largest individuals), the 
pterygiophore of the illicium of Gigantactis is equipped with 
moderately developed extrinsic muscles (the supracarinales an¬ 
terior and the anterior and posterior subdivisions of the inclina¬ 
tor dorsalis II; Fig. 21). The extrinsic illicial musculature of 
Gigantactis does not provide for gross movement in the antero¬ 
posterior and lateral directions, as is the case in most other ce¬ 
ratioids (particularly Ceratias and Oneirodes, see Bertelsen 
1943 and Pietsch 1974, respectively). Instead, it is used to pro¬ 
duce vibration that passes out along the stiff illicial bone to the 
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Figure 17. Diagrammatic representation of axial skeleton of Gigantac¬ 
tis longicirra , female, 209 mm, ISH 973/71. 


esca and escal filaments. That most of this vibration is trans¬ 
ferred to the surrounding water by the esca and its filaments 
rather than by the stem of the illicium was confirmed by one of 
us (R.J. Lavenberg) through direct observation. Immediately 
upon capture, the 408-mm holotype of G. gargantua was placed 
live in an aquarium. Several whip-like, backward and forward 
thrusts of the entire illicium were followed by moderately- 
strong vibrations of the esca with no apparent movement of the 
illicium, although quick, rapid contractions could be felt 
throughout its length. This vibratory action, combined with the 
bioluminescence of the bait, appears to be the most important 
mechanism of attracting prey; to what extent sweeping move¬ 
ments of the entire illicium are used in luring is unknown. Feed¬ 
ing on unattracted (or unattractable) prey items may 
occasionally occur. How female ceratioids detect their at¬ 
tracted (or unattracted) prey is still open to speculation. In Gi- 
gantactis, this is especially difficult to understand with the large 
predator-to-prey distance due to the exceptionally long fishing 
apparatus (Fig. 22). It is unlikely that the small, laterally posi¬ 
tioned eyes, lacking stereoscopic vision and an ability to pro¬ 
duce a well-defined image (Munk 1964:12), play any role in 
prey detection. The acoustico-lateralis system of the head, well 
developed in most ceratioids, may function in this way in those 
species in which prey is brought up close to the head, but it 
seems questionable that the system could provide sufficient dis¬ 
tance and directional signals at the distance required by Gigan- 
tactis. Although unsupported by direct observation, the nervous 
innervation of the esca described by Brauer (1908) and Water¬ 
man (1948) indicates that this organ and its filaments are sensi¬ 
tive to touch or to pressure waves produced by moving prey. It 
is hypothesized that once prey has been attracted to the bait, it 
is seized by a sudden, forward lunge, for which the streamlined 
body and powerful caudal of Gigantactis seem well adapted 
(Bertelsen 1951). 

The jaw mechanism of Gigantactis is similar to that of 
Thaumatichthys (family Thaumatichthyidae) in that it allows 
the seizure of prey to be made by means of long hooked teeth 
placed outside the mouth, rather than through suction as is the 
case in nearly all other anglerfishes (Bertelsen 1951:242; Ber¬ 
telsen and Struhsaker 1977:29; Grobecker and Pietsch 1979). 
Although it is the lower jaw of Gigantactis, in contrast to the 
upper jaw of Thaumatichthys, which is specialized in this way, 
the principle of both mechanisms is identical. In both, the 
bones of the right and left sides of the jaw are free at the sym- 
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Figure 18. Muscles of the cheek, upper pharyngeals and lower jaw of 
Gigantactis meadi, female, 353 mm, LACM 11242-12; A. Superficial 
musculature; B. Portions of superficial musculature removed. 

physis, connected only by elastic ligaments; each bone can be 
twisted relative to the other in such a way that their long, 
curved teeth can be rotated inwards from a widely out¬ 
stretched, open position to a situation in which the teeth of the 
opposite side approach each other within the cavity of the 
mouth (Fig. 23). In both, the relatively small teeth in the oppos¬ 
ing jaw (the upper in Gigantactis, lower in Thaumatichthys) 
play a secondary role in seizing prey. It seems apparent that in 
Gigantactis the prey is snagged by the outstretched, recurved 
dentary teeth and brought into the buccal cavity within reach 
of the huge, upper pharyngeal teeth by a sudden, inward twist 
of the lower jaw (possibly aided by negative pressure created 
by a sudden expansion of the buccal and opercular cavities). 
The elastic connection between the rami of the lower jaw may 
allow for asymmetrical opening and closing of the mouth 
(much like the feeding mechanism of a snake); this alternating 
side to side adduction of the mandible, in association with the 
hooked and hinged jaw teeth, would facilitate the transport of 
prey items back towards the reach of the upper pharyngeal 
teeth. The extreme development and forward position of the 
upper pharyngeal teeth contribute to the efficiency with which 
the prey is seized and transferred to the stomach. Morphologi¬ 
cal evidence as well as direct observation on the living holotype 
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Figure 19. Musculature of the lower jaw and floor of throat of female Gigantactis vanhoeffeni: A. Ventral view; 
67.5 mm, ZMUC P921972; B. Medial view of lower jaw showing intrinsic lower jaw muscle, 152 mm, ISH 802/68, 
left side reversed. 
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Figure 20. Musculature of upper pharyngeals of Gigantactis meadi , female, 353 mm, LACM 11242-12, 
right side reversed. 



Figure 21. fllicial musculature of Gigantactis vanhoeffeni, female, 109 mm, ISH 2331/71, slightly dia¬ 
grammatic: A. Dorsal view; B. Left lateral view. 
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Figure 22. Gigantactis macronema, female, 232 mm, ISH 1596/71. 


of G. gargantua shows that the upper pharyngeals work in pairs 
on each side, each pair alternating with the other, thrusting for¬ 
ward and pulling back with the teeth extended, like the pedals 
of a bicycle. 

Unlike other ceratioids, numerous individuals of Gigantactis 
have been captured with their stomachs everted; this evertion 
presumably occurs as a reaction to the stress of capture but 
could also indicate a mechanism by which Gigantactis is able to 
void the stomach of unwanted food. 

A stomach contents analysis of all available material of G7- 
gantactis was largely unsuccessful. In the majority of speci¬ 
mens examined, the stomach was either empty or everted. The 
stomachs of only nine individuals contained organisms, most of 
which showed little or no evidence of digestion and could well 
have been swallowed while in the net: 

• Gigantactis vanhoeffeni: LACM 36046-10, 26 mm (one 
partly swallowed Cyclothone)\ SIO 73-159, 39 mm (one 
copepod, one Sagitta); ZMUC P921972, 67.5 mm (one 
cephalopod-eye lens); ISH 872/68, 1 14 mm (one Phronima in 
barrel with a deformed cephalopod); lOAN uncatalogued, 196 
mm (one Argyropelecus, ca. 40 mm, and one Nebaliopsis 1 . , both 
apparently partly digested). 

• Gigantactis meadi: MCZ 52572, 306 mm (one Atolla, ap¬ 
parently partly digested). 

• Gigantactis gracilicauda (data taken from Bertelsen 
1951:240): ZMUC P92132, 51 mm (eyes and beaks of two 
squid); ZMUC P92129, 82 mm (eyes and beak of a squid). 

• Gigantactis perlatus (data taken from Beebe and Crane 
1947): CAS-SU 46487, 32.5 mm (one copepod, 6 mm long). 

RHYNCHACTIS 

As in Gigantactis, the restricted mobility of the pterygiophore 
of the illicium indicates that the primary function of the extrin¬ 
sic illicial muscles is to create vibratory movement of the illici¬ 
um and esca. In the absence of an escal bulb providing a site 
for the maintenance of bioluminescent bacteria, it seems appar¬ 
ent that the Rhynchactis esca cannot produce light. If so, per¬ 
haps the attraction of prey is based solely on pressure waves 
produced by pterygial vibration, in addition to other move¬ 
ments of the illicium. The possibility of luminescence, however, 
cannot be completely disregarded. 

In Rhynchactis , the reduction of nearly all the elements of 
the jaws, the loss of jaw teeth, and the reduced musculature 
reflect a very different kind of feeding mechanism than that 
found in Gigantactis. Prey attracted by the illicial apparatus of 
both genera is far beyond the reach of the jaws. However, the 
lack of effective jaw teeth and less slender body of Rhynchactis 
make it unlikely that this genus is able to reach out and seize 
prey by a sudden forward dart as is supposed for Gigantactis. It 
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seems more likely that the curious oral glands are, in some way, 
involved in luring the prey the remaining distance from the bait 
to within reach of the jaws and powerful pharyngeal teeth. The 
inadequate preservation of the glands available to us does not 
allow conclusions as to their function; bioluminescence cannot 
be excluded, nor can the more likely function of secretion of 
some chemical attractant. If the latter is true, and if the esca 
has lost the ability to produce light, then perhaps Rhynchactis 
is adapted to feeding on prey that is not attracted by light. 

The stomachs of four Rhynchactis females examined were 
empty. 

REPRODUCTION 

Much of what is known about reproduction in gigantactinids 
was recently summarized by Pietsch (1976). Although a num¬ 
ber of the large Gigantactis females examined (353-408 mm) 
have relatively large ovaries, none approach maturity. Eggs 
larger than 0.5 mm in diameter have not been found. 

The largest of the known males in metamorphosis is 14.5 
mm; metamorphosed males of G. longicirra and those of 
Groups II, III, and V are between 10.5 mm and 15.5 mm, 
whereas those of Groups I and IV are between 15 and 22 mm 
(Table 19). This relatively large, postmetamorphic increase in 
size indicates that Gigantactis males continue to grow after 
metamorphosis (beyond the usual change in shape), yet there is 
still no evidence that postmetamorphic males are able to feed 
(the stomachs of all metamorphosed males examined were 
empty). The absence of parasitic males and the relatively large 
number of large females known might indicate that gigantac¬ 
tinids are among those ceratioid families in which no perma¬ 
nent attachment of males occurs (Bertelsen 1951, Pietsch 
1976). 

Compared to most other ceratioids, gigantactinid males have 
small eyes (diameter 4-5% SL in most specimens). It is as¬ 
sumed that they rely to a greater extent on the use of olfaction 
in locating potential mates. 

SYSTEMATICS 

Family Gigantactinidae Boulenger 1904a 

DIAGNOSIS. Metamorphosed gigantactinid females are dis¬ 
tinguished from those of all other ceratioid families by the 
following combination of characters: body elongate, head 
length less than 35% SL, caudal peduncle length greater than 
20% SL; oral valves absent; upper jaw extending slightly be¬ 
yond lower jaw; supraethmoid extremely reduced, usually ab¬ 
sent; vomer absent; frontals reduced or absent; parietals 
reduced or absent; sphenotic spines absent; pterosphenoid ab- 

Bertelsen, Pietsch & Lavenberg: Gigantactinid Anglerfishes 






Figure 23. Anterior view of Gigantactis vahoeffeni , female, 306 mm, MCZ 52572, showing ability of rami of lower jaw to rotate relative to each other: 
A. Closed position; B. Open position. Courtesy of Geert Brovad. 


sent; ascending and postmaxillary processes of premaxillary ab¬ 
sent; symphysial cartilage absent; maxillary reduced to 
threadlike ossification or absent; dentaries not ankylosed ante¬ 
riorly but held together by thick elastic connective tissue; ante¬ 
rior maxillomandibular ligament absent; articular and angular 
spines absent; mesopterygoid absent; hyomandibular with a sin¬ 
gle head; 6 branchiostegal rays (2 + 4); opercle reduced, bifur¬ 
cate; interopercle reduced, no ligamentous connection with 
angular; preopercle reduced; pharyngobranchial I absent; 
pharyngobranchials II and III heavily toothed; epibranchial 
and ceratobranchial teeth absent; epibranchial I absent; ante¬ 
rior half of epibranchials III and IV fused; ceratobranchial I 
reduced, represented only by posterior half and tiny isolated 
remnants of anterior half; ceratobranchial V absent except for 
tiny isolated remnants; no ossified hypobranchials or 
basibranchials; posterior margin of hypural plate entire; caudal 
fin emarginate (except in largest females of G kreffti and G 
macronema ), with 9 rays, ventralmost ray reduced and embed¬ 
ded within skin surrounding adjacent ray; pterygiophore of il- 
licium exceptionally large, compressed, its posterior end 
abutting up against supraoccipital; ossified remnant of second 
cephalic ray present; illicium greater than 60% SL; 5 pectoral 
radials; pelvic bones reduced or absent. 

Metamorphosed gigantactinid males are distinguished from 
those of all other ceratioid families by the following combina¬ 
tion of characters: eyes minute (diameter 3-5% SL in most 
specimens); olfactory organs large (depth 8-10% SL in most 
specimens); anterior nostrils close together, opening anteriorly; 
premaxillae degenerate; jaw teeth absent; denticular teeth all 
or nearly all mutually free; upper denticular teeth 3-6 (rarely 


2), not connected to pterygiophore of illicium; lower denticular 
teeth 4-7 (rarely 3); hyomandibular with a single head; 
branchiostegal rays 6 (rarely 7); pectoral radials 5; pelvic bones 
absent; probably nonparasitic. 

In addition to the sexual dimorphism common to ceratioids, 
gigantactinid males differ from females of the family in having 
a symphysial cartilage, a vomer, and a basibranchial ossifica¬ 
tion. They also differ in having fully developed frontals, parie- 
tals, opercular bones, and ceratobranchials. 

Gigantactinid larvae differ from those of the other ceratioid 
families in having exceptionally large pectoral fins (length 45- 
55% SL), comparable only to those of the Caulophrynidae 
(Bertelsen 1951, Pietsch 1979). They differ from caulo- 
phrynids, however, in the absence of pelvic fins. 

KEYS TO THE GENERA OF 
THE GIGANTACTINIDAE 

Females 

IA. Lower jaw teeth well developed in several rows; dorsal-fin 

rays 5-9, rarely 4 or 10; anal-fin rays 4-7, rarely 8; escal 

bulb present . Gigantactis Brauer 1902 

IB. Lower jaw teeth absent, dorsal-fin rays 3-4, rarely 5; anal- 

fin rays 3-4; escal bulb absent . 

. Rhynchactis Regan 1925 

Males 

1A. Three upper and 4 lower denticles; dorsal-fin rays 5-9, 
rarely 4 or 10; anal-fin rays 4-7, rarely 8; skin spinulose in 
some species. Gigantactis Brauer 1902 


Contributions in Science, Number 332 


Bertelsen, Pietsch & Lavenberg: Gigantactinid Anglerfishes 23 






IB. Four upper and 6 lower denticles; dorsal-fin rays 3-4, 
rarely 5; anal-fin rays 3-4; skin naked . 

. Rhynchactis Regan 1925 

Larvae 

IA. Dorsal group of pigment weakly developed or absent, 
when present extending posteriorly to base of dorsal fin 
but never contiguous with peritoneal pigment; dorsal-fin 
rays 5-9, rarely 4 or 10; anal-fin rays 4-7, rarely 8 

. Gigantactis Brauer 1902 

IB. Dorsal group of pigment strongly developed terminating in 
front of base of dorsal fin but contiguous with peritoneal 
pigment; dorsal-fin rays 3-4, rarely 5; anal-fin rays 3-4 

. Rhynchactis Regan 1925 

SYNOPSIS OF GIGANTACTINID CLASSIFICATION 

The listing of taxa below summarizes the taxonomic conclu¬ 
sions made in this study. Full descriptions of all taxa and 
complete generic synonymies follow. 

Genus Gigantactis Brauer 1902 

Gigantactis longicirra Waterman 1939b 
Gigantactis kreffti new species 
Gigantactis vanhoeffeni group 

Gigantactis vanhoeffeni Brauer 1902 
Gigantactis meadi new species 
Gigantactis gibbsi new species 
Gigantactis gracilicauda Regan 1925 
Gigantactis paxtoni new species 
Gigantactis perlatus Beebe and Crane 1947 
Gigantactis elsmani new species 
Gigantactis golovani new species 
Gigantactis gargantua group 

Gigantactis gargantua new species 
Gigantactis watermani new species 
Gigantactis herwigi new species 
Gigantactis macronema group 

Gigantactis macronema Regan 1925 
Gigantactis savagei new species 
Gigantactis microdontis new species 
Gigantactis ios new species 
Gigantactis ovifer Regan and Trewavas 1932, incertae 
sedis 

Gigantactis filibulbosus Fraser-Brunner 1935, incertae 
sedis 

Genus Rhynchactis Regan 1925 
Rhynchactis leptonema Regan 1925 

Genus Gigantactis Brauer 

Females: Gigantactis Brauer 1902:295-296 (type species Gi¬ 
gantactis vanhoeffeni Brauer 1902, by original designation). 

Males: Teleotrema Regan and Trewavas 1932:92-93, fig. 149 
(type species Teleotrema microphthalmus Regan and Trewavas 
1932, by original designation). Laevoceratias Parr 1927:33, fig. 
13 (type species Laevoceratias liparis Parr 1927, by original 
designation). 
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DIAGNOSIS. The genus Gigantactis is distinguished from 
Rhynchactis in lacking pelvic bones and by having D. 5-9 
(rarely 4 or 10) and A. 5-7 (rarely 4 or 8). In addition, meta¬ 
morphosed females differ in having the following characters: 
frontals present; parietals present; premaxilla developed, with 
teeth present throughout length; maxilla represented by 
threadlike remnant; dentary with several rows of strong, re¬ 
curved teeth; 1 hypohyal; all caudal rays unbranched (in con¬ 
trast to males); skin spinulose; snout produced in front of mouth 
bearing illicium on tip; esca with luminous bulb. 

Metamorphosed males are distinguished from those of 
Rhynchactis by having the following characters: diameter of 
eye greater than 3% SL (usually 3.5-5% SL); olfactory 
lamellae 12 (rarely 10 or 11); depth of nostrils rarely greater 
than 9% SL; upper denticular teeth 3 (rarely 2 or 4); lower 
denticular teeth 4 (rarely 2, 3, or 5); all bases of denticular 
teeth compressed and mutually free; skin pigmented or unpig- 
mented, spinulose or naked (weakly pigmented and naked in 
Rhynchactis). 

Larvae of Gigantactis differ from those of Rhynchactis in 
having the following characters: dorsal group of subdermal pig¬ 
ment absent or only weakly developed, never contiguous with 
peritoneal pigment but, when best developed, extending pos¬ 
teriorly behind base of dorsal fin; length of pectoral fin approx¬ 
imately 45% SL. 

KEYS TO SPECIES OF THE 
GENUS GIGANTACTIS 

Adolescent and Adult Females 

Gigantactis ovifer and G. filibulbosus, each represented by only 
a poorly preserved holotype, and here referred to as incertae 
sedis, are omitted from the key. 

IA. Dorsal-fin rays 8-10, the first and last distinctly longer 

than intermediate rays; length of first and eighth caudal- 
fin rays 60-100% SL (esca, Fig. 24). 

. G. longicirra Waterman 1939b, p. 26 

IB. Dorsal-fin rays 4-7, all about the same length; length of 
first and eighth caudal-fin rays less than 40% SL .... 2 

2A. Esca with a black, spiny, distal prolongation (G. vanhoef¬ 
feni group) . 3 

2B. Esca without a black, spiny, distal prolongation.7 

3A. Esca with filaments on base; illicium 70-120% SL ... 4 
3B. Esca without filaments on base (Fig. 37); illicium 160— 
200% SL. G. paxtoni new species, p. 39 

4A. Esca without distally flattened papillae (Fig. 35) 

. G. gracilicauda Regan 1925, p. 38 

4B. Esca with distally flattened papillae.5 

5A. Illicium with a pair of small, papilliform or digitiform ap¬ 
pendages on posterior margin below esca; distal prolonga¬ 
tion of esca conical and confluent with escal bulb (Fig. 

30). G. vanhoeffeni Brauer 1902, p. 31 

5B. Illicium without a pair of appendages below esca; distal 
prolongation of esca constricted at base.6 
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6A. Esca with distal prolongation nearly cylindrical, more 
than twice as long as wide, and covered with short fil¬ 
aments (Fig. 32) . G. meadi new species, p. 33 

6B. Esca with distal prolongation conical, about as long as 
wide, with filaments restricted to tip (Fig. 34) 
. G. gibbsi new species, p. 36 

7A. Illicial length 60-120% SL.8 

7B. Illicial length 130-490% SL, rarely less than 200%. . 10 

8A. Esca with a posterior pair of appendages at base, fringed 
in juveniles, divided into branched filaments in older 
specimens; conical, distal prolongation of esca longer 

than diameter of escal bulb (Fig. 39). 

. G. perlatus Beebe and Crane 1947, p. 41 

8B. Esca without posterior pair of appendages; distal part of 
esca shorter than diameter of escal bulb .9 

9A. Base of escal bulb with a posterior, median papilla, with¬ 
out long filaments; conical, distal part of esca with lateral 

series of short filaments (Fig. 28). 

. G. kreffti new species, p. 29 

9B. Base of escal bulb without posterior papilla, but with a 
pair of long stout filaments; distal part of esca with two 
pairs of long filaments and several shorter ones (Fig. 41) 
. G. elsmani new species, p. 43 

IOA. Esca with distal filaments branched, and several fil¬ 
aments arising from base and below. 11 

IOB. Esca with distal filaments unbranched, and without pos¬ 
terior filaments on or below base . 13 

11 A. Esca with a single anteroproximal filament (Fig. 43) 

. G. golovani new species, p. 44 

11B. Esca with several anteroproximal filaments. 12 

12A. Esca with 4-5 pairs of distal filaments (Fig. 45). 

.... large specimens of G. gargantua new species, p. 46 

12B. Esca with 8 pairs of distal filaments (Fig. 52). 

.. . large specimens of G. macronema Regan 1925, p. 50 

13A. Esca with a group of anterior filaments arising from base; 
distal part of escal bulb bearing 4-5 pairs of stout fil¬ 
aments along posterior margin; second and seventh 
caudal-fin rays more than 50% SL (G. gargantua 

group). 14 

13B. Esca without anterior filaments arising from base; fil¬ 
aments of distal part of bulb not as above; longest caudal- 
fin rays less than 40% SL (G. macronema group) ... 16 

14A. Esca with less than 10 (7 in a 262-mm specimen) fil¬ 
aments arising from base; distal part of escal bulb only 
slightly truncated, pigmented swellings at base (Fig. 50) 

. G. herwigi new species, p. 49 

14B. Esca with more than 10 filaments at base; distal part of 
escal bulb truncated, bearing 4-5 pairs of filaments with 
pigmented, swollen bases. 15 


15A. Esca with less than 15 (11 in a 99-mm specimen) fil¬ 
aments arising from base; distal filaments swollen and 

pigmented for one-half their length (Fig. 48). 

. G. watermani new species, p. 49 

15B. Esca with more than 15 filaments at base; distal filaments 
swollen and pigmented for less than one-fifth their length 
(Fig. 44). G. gargantua new species, p. 46 


16A. Esca with distal prolongation . 17 

16B. Esca without a distal prolongation . 18 


17A. Esca with distal prolongation truncated, bearing several 
simple filaments arranged in nearly symmetrical pairs 

(Fig. 51). G. macronema Regan 1925, p. 50 

17B. Esca with distal prolongation tapering to a point, fil¬ 
aments not arranged in pairs (Fig. 54). 

. G. savagei new species, p. 53 

18A. Esca with a U-shaped series of about 10 short, spatulate 
filaments surrounding a distal patch of pigment (Fig. 56) 

. G. microdontis new species, p. 54 

18B. Esca with a dense group of 16 short, lanceolate filaments 
(with tiny, internal bulbs) arising from a distal patch of 
pigment (Fig. 59). G. ios new species, p. 56 

Males 


IA. Skin spinulose.2 

IB. Skin naked . 3 


2A. Skin darkly pigmented; eyes relatively small, diameter 

0.4-0.6 mm . Gigantactis Male Group II 

2B. Skin unpigmented; eyes relatively large, diameter 0.7- 
0.8 mm . Gigantactis Male Group III 

3A. Distinct V-shaped patch of subdermal pigment on throat 
(Fig. 62); number of dorsal and anal-fin rays 4 

. Gigantactis Male Group V 

3B. No V-shaped patch of subdermal pigment on throat; 
number of dorsal and anal-fin rays 5-7 .4 

4A. Number of dorsal-fin rays 8-10. 

. Gigantactis longicirra Waterman 1939b 

4B. Number of dorsal-fin rays 5-7 .5 

5A. Number of pectoral-fin rays 18-22; eyes relatively large, 
diameter 0.6-0.9 mm; number of olfactory lamellae 11- 

12. Gigantactis Male Group I 

5B. Number of pectoral-fin rays 15; eyes relatively small, di¬ 
ameter 0.5 mm; number of olfactory lamellae 8-9 
. Gigantactis Male Group IV 


Larvae 

IA. Dorsal and peritoneal pigment well developed.2 

IB. Dorsal and peritoneal pigment weak or absent .3 


2A. Dorsal and ventral series of three to four large, subder¬ 
mal melanophores on caudal peduncle. 

. Gigantactis Larval Group D 
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2B. No large, subdermal melanophores on caudal peduncle 
. Gigantactis Larval Group A 

3A. Number of dorsal-fin rays 5-7, anal-fin rays 5-7 

. Gigantactis Larval Group B 

3B. Number of dorsal-fin rays 8-10, anal-fin rays 5-8 (Fig. 

26B). Gigantactis Larval Group C (= Gigantactis 

longicirra Waterman) 

Gigantactis longicirra Waterman 

Figures 1A, 4F, 11A,D, 13A, 14A, 15A, 16, 17, 24-26, 66; 

Tables 1-3, 19 

Gigantactis longicirra Waterman 1939b: 82-85, figs. 1 2 
(original description, single specimen); Waterman 1949:81- 
149, figs. 1-10 (comparative anatomy; comparison with other 
species of the genus, other ceratioid genera and families); Clark 
1950:6, 10, 18, 28 (problems in classifying ceratioid lateral line 
organs, references to Waterman 1948); Bertelsen 1951:150— 
152, table 31 (comparison with all known material, comments); 
Grey 1956:269 (synonymy, vertical distribution). 

Gigantactis sp., Becker et al. 1975:327 (specimen tentatively 
referred to G. longicirra). 

MATERIAL. Eight females (seven metamorphosed [34.5-221 
mm] and one in metamorphosis [19.5 mm]), two meta¬ 
morphosed males (14-14.5 mm) and eight larvae (4.5-7.5 
mm). 

Holotype of Gigantactis longicirra : MCZ 35065, 39 mm, 
39°06'N, 70°16'W, closing net at 1000 m, bottom depth 2860 
m. 


Females: IOAN uncatalogued, 34.5 mm, 18°29'N, 80°33 / W, 
0-1500 m; ISH 2561/71, 2 (108-118 mm), 7°32'N, 20°54'W, 
0-1300 m; ISH 973/68, 209 mm, 4°43'S, 26°39'W, 0-2000 m 
(cleared and stained); MCZ 52570, 221 mm, Gulf of St. Law¬ 
rence; SIO 60-241, 19.5 mm, 7°26'N, 144°29'W, 0-2100 m; 
SIO 60-215, 72.5 mm, 13°13 / N, 127°06'W, 0-2300 m, bottom 
depth 4612 m. 

Males: UMML 27412, 14 mm, 11°40'N, 68°16'W (cleared 
and stained); UMML 27411, 14.5 mm, 4°56 / N, 00°13 / E. 

Larvae: ZMUC P921656-68, listed as Gigantactis “Type C” 
larvae by Bertelsen (1951:274). 

DIAGNOSIS. Gigantactis longicirra differs from all other spe¬ 
cies of the genus in having a relatively high number of dorsal- 
fin rays (8-10). Metamorphosed females are further distin¬ 
guished in having three or fewer distal, escal filaments, the first 
and last rays of the dorsal fin distinctly longer than the inter¬ 
mediate rays, and, in addition, the following combination of 
characters: illicial length less than 120% SL (39-105%); escal 
bulb without distal prolongation or papillae; dentary teeth rela¬ 
tively long (longest 3.3-5.0% SL), in 5-6 longitudinal series; 
first and eighth rays of caudal fin prolonged (60-100% SL). 

Metamorphosed males of G. longicirra are further charac¬ 
terized by having the following combination of characters: eyes 
small, diameter 0.45 and 0.5 mm; olfactory lamellae 11; upper 
denticular teeth 3; lower denticular teeth 4; skin naked, unpig- 
mented (Table 19). 

Larvae of G. longicirra are further distinguished in lacking 
dorsal, subdermal pigment (See “Comments” on this species). 


Table 3. Counts and measurements in percent of SL of females of Gigantactis longicirra. 


Character 

S10 1 

60-241 

IOAN 

uncata¬ 

logued 

Holotype 

MCZ 

35065 

S10 

60-215 

ISH 

2561/71 

ISH 

2561/71 

ISH 

973/68 

MCZ 

52570 

Standard length (mm) 

19.5 

34.5 

39 

72.5 

108 

118 

209 

221 

Length 









Illicium 

13 + 

62.3 + 

38.5 

45.1 

104 

96.6 

broken 

59.3 

Longest 

premaxillary 

tooth 

0.5 

2.6 



1.9 

2.7 

1.8 

1.7 

Longest 

dentary 

tooth 

1.0 

4.9 

■ 

5.2 

3.7 

4.1 

3.3 

4.7 

Longest 
caudal ray 

38.0 

broken 

60.3 

82.3 

64.8 + 

86.4 

broken 

98.6 

Teeth 









Premaxillary 

3 

5 

8 

13 

20 

35 

22 

23 

Dentary 

5 

9 

14 

17 

41 

52 

60 

22 

Dorsal-fin rays 

8 

8 

8 

9 

8 

8 

9 

9 

Anal-fin rays 

6 

7 

6 

6 

7 

6 

6 

7 

Pectoral-fin rays 

16 

15 

18 

16 

15-15 

15-16 

16 

14-15 


^etamorphosal stage. 
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DESCRIPTION OF FEMALES. Ulicium without filaments, 
nearly cylindrical throughout, length highly variable and unre¬ 
lated to standard length (Table 3). Escal bulb pear-shaped in 
juveniles, elongated and constricted below photophore in 
adults, without spines on distal portion; 1-3 short, distal fil¬ 
aments; an anterolateral, proximal group of short filaments; and 
a posteroproximal group of long filaments. Esca of 39-mm holo- 
type (described and figured by Waterman 1939b) with pear- 
shaped, unpigmented, and naked bulb; a single distal filament 
and a total of 20 proximal filaments; all filaments unpigmented 
and unbranched with slight distal swellings. Escal bulb of 118- 



Figure 24. Esca of Gigantactis longicirra , 118 mm, ISH 2561/71, left 
lateral view. Arrow indicates opening of pore of photophore. Drawn by 
K. Elsman. 


mm specimen elongate and darkly pigmented (Fig. 24), with a 
distinct constriction below distally placed photophore; skin of 
proximal part of bulb covered with small spines; a single, un¬ 
pigmented distal filament bearing a small terminal swelling; all 
of approximately 25 filaments of anterolateral-proximal group 
unpigmented and arranged in an anterior series (of which the 
proximal is branched) and a lateral, more scattered grouping of 
6-7 single filaments; posteroproximal group darkly pigmented 
and arranged in two symmetrical, fan-shaped groups, each con¬ 
sisting of numerous filaments, long and short (some of which 
are branched), arising from a common base. Esca of 221-mm 
specimen similar in all major characters to that of 118-mm 
specimen but differs in having 3 distal filaments, and those of 
anterolateral-proximal group all unbranched and pigmented. 

Number of teeth in each premaxilla increasing with standard 
length from 5 (34.5-mm specimen) to 35 (118-mm specimen) 
but decreasing in largest specimens (22 and 23 teeth in the 209- 
mm and 221-mm specimens, respectively; Table 3); longest pre¬ 
maxillary tooth (present in the anterior portion of the jaw) 1.7- 
2.7% of SL. Number of teeth in each dentary increasing with 
standard length from 9 (34.5 mm) to approximately 60 (209 
mm), fewer (22 teeth) at 221 mm (this largest specimen, MCZ 
52570, has lost many of the older and smaller teeth). Teeth in 
posterior part of dentary in 5-6 longitudinal series in specimens 
greater than 100 mm; number of series increasing from 2 (the 
median and first external) at 34.5 and 39 mm; first internal se¬ 
ries appearing at 72.5 mm; second and third internal series 
present in larger specimens (but many older and smaller lost in 
the largest specimen, MCZ 52570); longest dentary teeth pres¬ 
ent in anterior, irregular groups (Fig. 25). 

Anal-fin rays 6-8, pectoral-fin rays 14-18 (Table 2); first ray 
of dorsal fin longest (78 and 80% SL in 108- and 118-mm speci- 



Figure 25. Gigantactis longicirra , female, 118 mm, ISH 2561/71: A. 
Dentary teeth, left lateral view; B. Diagrammatic representation of den- 
tary-tooth pattern. E = external series; M = median series; I = inter¬ 
nal series. 
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Figure 26. Gigantactis longicirra: A. Male, 14 mm, UMML 27412; B. Larval female, 4.7 mm, ZMUC P921668. 


mens, respectively; broken in other specimens); caudal rays 
free nearly to base without remains of connecting membrane, 
first and eighth rays prolonged 60-100% SL, becoming longer 
with increased SL (Fig. 4F, Table 3). 

Skin spines and lateral line organs on head and body slightly 
larger than in other members of genus. 

The 19.5-mm metamorphosal stage (SIO 60-241) with esca 
lost; jaw teeth few and rudimentary, those of dentary in a single 
(median) series; first caudal ray broken, eighth caudal ray 38% 
SL; seven anteriormost supraorbital lateral line organs enlarged 
on each side, the longest approximately 5% SL; skin faintly pig¬ 
mented; subdermal pigment absent. 

DESCRIPTION OF MALES AND LARVAE (Fig. 26). See “Di¬ 
agnosis'’ above, and “Males” and “Larvae” in the section on 
Gigantactis sp. unidentified. 

DISTRIBUTION. Gigantactis longicirra inhabits the tropical 
Atlantic from the Gulf of Guinea in the east to the Caribbean 
Sea in the west, the western north Atlantic as far north as ap¬ 
proximately 50°N, and the eastern tropical Pacific (Fig. 66). 
All metamorphosed female material of G. longicirra was col¬ 
lected by gear fished open at maximum depths of between 1000 
and 2300 m. The 39-mm holotype was captured with a closing 
net at 1000 m. 

COMMENTS. The females of Gigantactis longicirra are simi¬ 


lar to those of a number of other Gigantactis species (Table 1) 
in having a relatively short illicium and long teeth in several 
rows in the lower jaw. Except for these similarities, the species 
shows no distinct affinity with any other species of the genus. 
The esca is unique in several characters: the low number of 
distal filaments combined with the lack of a distal prolongation 
of the bulb, and (in adults) the constriction of the bulb below 
the photophore as well as the posteroproximal pair of darkly 
pigmented, fan-shaped appendages. The prolongation of the 
first and last dorsal ray is found in no other Gigantactis species; 
greatly prolonged caudal rays also occur in G. gargantua, G. 
watermani, and G. herwigi, but in these species, the second and 
seventh rays are the longest. 

In both metamorphosed males, the testes are relatively short 
and narrow (0.7 and 0.8 mm in diameter), yet the specimens 
appear to have passed metamorphosis as evidenced by their 
well-developed denticulars, resorbed premaxillae, and close-set 
olfactory organs. 

Since G. longicirra is unique among the recognized species of 
the genus in having more than seven dorsal-fin rays, the eight 
larvae with such high dorsal-ray counts referred to Group C by 
Bertelsen (1951) no doubt represent this species. On the other 
hand, the two larvae with seven dorsal rays included in this 
group by Bertelsen (1951) should be removed to the uniden- 
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Figure 27. Gigantactis kreffti , holotype, 252 mm, ISH 1099/71. 


tified larvae of Group B. The absence of dorsal subdermal pig¬ 
ment in G. Iongicirra is confirmed in the identified female 
metamorphosal stage (SIO 60-241) and in the two meta¬ 
morphosed males (UMML 27411, 27412). 

Gigantactis kreffti new species 

Figures 4D, 27-29, 65; Tables 1, 2, 4 

MATERIAL. Four metamorphosed females, 44.0-252 mm. 

Holotype: ISH 1099/71, 252 mm, 39° 19'S, 3° 15'W, 0-2000 

m. 

Paratypes: ISH 1262/71, 75 mm, 34°12'S, 16°35'E, 0-1550 
m; ISH 3236/71, 185 mm (data as for holotype); ZIFSUT 
52706, 44 mm, 35°06'N, 139°24'E, 0-1000 m, bottom depth 
1200-1400 m. 

DIAGNOSIS. Metamorphosed females of G. kreffti are dis¬ 
tinguished from those of all other species of the genus in having 
the following combination of characters: illicial length less than 
120% SL (69-94%); distal escal prolongation with spines at 
base and several unpigmented, digitiform filaments on lateral 
margins; escal papillae absent; a posteromedial papilla at base 
of bulb and a second on illicium below bulb; proximal escal 
filaments absent; dentary teeth relatively long (longest 2.6- 
5.2% SL), in 4-5 longitudinal series; rays of caudal fin less than 
30% SL. 

Males and larvae unknown. 

DESCRIPTION. Illicium without filaments, nearly cylindrical 
throughout, only proximal part slightly compressed, length var¬ 
iable and unrelated to standard length (Table 4). Escal bulb 
pear-shaped with short, conical distal prolongation; spines cov¬ 
ering proximal part of bulb, reaching base of distal prolonga¬ 
tion on anterior margin. Escal bulb of 252-mm holotype (Fig. 
28D) with distal prolongation and oval area surrounding pore of 
photophore, naked and unpigmented; remaining surface of es¬ 
cal bulb darkly pigmented and covered with spines; pore of 
photophore protruding from surface of bulb as a short tube; 


lateral margins of distal prolongation bearing approximately 20 
digitiform, unpigmented filaments; an unpigmented, stout pa¬ 
pilla present posteriorly at base of bulb and a similar, but 
slightly smaller papilla on illicium about 65 mm (25% SL) be¬ 
low base of bulb (in the freshly caught, unpreserved specimen, 
the tips of the distal filaments and the papillae were red; be¬ 
neath the skin below the pore, a bright silvery, circular area was 
noted). Escae of paratypes (Fig. 28A-C) similar to that of holo¬ 
type except for some changes with growth: in smaller speci¬ 
mens (44 and 75 mm), escal bulb more spherical in shape; at 44 
mm bulb without pigmentation, at 75 mm pigmentation reach¬ 
ing posterior part of base of bulb; number of distal filaments 
increasing from 4-5 on each side at 44 mm to 7-8 at 75 mm 
and to approximately 30 at 185 mm; in two smallest specimens, 
papilla on illicium situated at a distance of about 10% SL be¬ 
low base of bulb (papilla and part of the skin of the illicium are 
lost in the 185-mm specimen). 

Left premaxilla of holotype with 44 teeth of which approx¬ 
imately 10, posteriormost, curved forward; longest tooth in up¬ 
per jaw 1.3% SL. Number of premaxillary teeth of paratypes 
increasing from 7 at 44 mm to 17 at 75 mm and 30 at 185 mm; 
longest premaxillary tooth 1.3-2.5% SL. Holotype with about 
47 teeth in each dentary, posteriorly arranged in 5 longitudinal 
series, one external, one median, and three internal (Fig. 29). 
Number of dentary teeth of paratypes increasing from 15 at 44 
mm to 27 at 75 mm and 42 at 185 mm; 4 posterior longitudinal 
series present except in the smallest paratype (44 mm) in which 
second internal series not yet developed. 

Dorsal-fin rays 7, anal-fin rays 6, pectoral-fin rays 16 18 
(Table 2); skin covering caudal fin for some distance beyond fin 
base; skin of each ray broad, distally tapering, and basally con¬ 
nected by transparent membrane (Fig. 4D). 

DISTRIBUTION. Gigantactis kreffti, known from only four 
metamorphosed females, has an unusual disjunct distribution 
with three individuals captured in the South Atlantic off the tip 
of Africa and one in the western North Pacific off Japan (Fig. 
64). Probably when this form becomes better known, it will 
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Figure 28. Escae of Gigantactis kreffti : A. Paratype, 44 mm, ZIFSUT 52706, left lateral view; B. Paratype, 75 mm, ISH 1262/71, left lateral view; C. 
Paratype, 185 mm, ISH 3236/71, posterior view; D. Holotype, 252 mm, ISH 1033/71, posterolateral view. Drawn by K. Elsman. 


prove to be a wide-ranging if not cosmopolitan species. All ma¬ 
terial of G , kreffti was taken with open gear fished at maximum 
depths of between 1000 and 2000 m. 

ETYMOLOGY. Gigantactis kreffti is named for Gerhard 
Krefft of the Institut fiir Seefischerei, Hamburg; his interest 
and energy have established an important ichthyological re¬ 
source that has immensely expanded our knowledge of the 
deep-sea fauna. 

COMMENTS. Gigantactis kreffti is similar to a number of 
other Gigantactis species (Table 1) in having a relatively short 
illicium and long teeth in several posterior series in the lower 
jaw. It is similar to members of the G. vanhoeffeni-gxow p (in¬ 
cluding G. vanhoeffeni, G. meadi, G . gibbsi, G. gracilicauda, 
and G. paxtoni) in having a relatively spinulose esca with a dis¬ 
tal prolongation bearing short filaments but differs from these 
species in lacking both spines on the distal prolongation and 
filaments on the proximal part of the esca. The relatively short 



Figure 29. Gigantactis kreffti , holotype, female, 252 mm, ISH 
1099/71: A. Premaxillary and dentary teeth, left lateral view; B. Dia¬ 
grammatic representation of dentary-tooth pattern. E = external series; 
M = median series; I = internal series. 
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Table 4. Counts and measurements in percent of SL of females of Gi- 
gantactis krejfti. 


Character 

Para type 
ZIFSUT 
52706 

Paratype 

ISH 

1262/71 

Paratype 

ISH 

3236/71 

Holotype 

ISH 

1099/71 

Standard length 
(mm) 

44 

75 

185 

252 

Length 





lllicium 

94.0 

81.3 

68.6 

86.5 

Longest 

premaxillary 

tooth 

2.5 

1.3 

1.4 

1.3 

Longest 

dentary 

tooth 

5.2 

3.3 

2.6 

3.4 

Longest 
caudal ray 

27.7 

27.3 

17.8 

19.8 

Teeth 





Premaxillary 

7 

17 

30 

44 

Dentary 

13 

27 

42 

47 

Dorsal-fin rays 

7 

7 

7 

7 

Anal-fin rays 

6 

6 

6 

6 

Pectoral-fin rays 

18 

16-16 

17-17 

16-17 


caudal fin with well-developed skin coverage is similar to those 
of G. meadi, G. gibbsi, and G. perlatus. 

Gigantactis vanhoejfeni Brauer 

Figures IB, 4A, 5, 6, 8, 12, 19, 21, 30, 31, 64; 

Tables 1, 2, 5 

Gigantactis vanhoejfeni Brauer 1902:296 (original descrip¬ 
tion, two specimens, lectotype hereby designated ZMHU 
17712, paralectotype lost, used by Brauer 1908 for anatomical, 
histological description of the illicial apparatus and esca). 
Boulenger 1904b:720 (brief description); Brauer 1906:322, pi. 
15, figs. 8, 9 (description after Brauer 1902); Brauer 1908:103, 
184, pi. 31, Figs. 18-20, pi. 32, figs. 1-5, pi. 34, fig. 14, pi. 44, 
fig. 1 (anatomical, histological description of illicial apparatus, 
esca, and eyes); Gill 1909:586, fig. 25 (description, figure after 
Brauer 1902, 1906, habits); Regan 1926:38 [three additional 
specimens, two subsequently described as new (G. sexfilis and 
G. exodon) by Regan and Trewavas 1932]; Regan and 
Trewavas 1932:93, 94 (description after Brauer 1902, 1906, in 
key); Fowler 1936:1345, 1346, fig. 565 (brief description, figure 
after Brauer 1902, 1906, Regan 1926); Waterman 1939b:85 
(lateral line organs on caudal rays, comparison with G. long- 
icirra ); Beebe and Crane 1947:168 (comparison with G. per- 
latus)\ Bertelsen 1951:150-152, table 31 (comparison with all 
known material, comments); Grey 1956:267 (synonymy, verti¬ 
cal distribution); Parin and Golovan 1976:271 (in part, two ad¬ 
ditional specimens). 

Gigantactis exodon Regan and Trewavas 1932:93, 94, 95, fig. 
151 (original description, single specimen, in key); Fraser-Brun- 
ner 1935:326 (comparison with G. filibulbosus)\ Waterman 


1939b:84, 85 (comparison with G. longicirra ); Bertelsen 
1951:150-152, table 31 (comparison with all known material, 
comments); Grey 1956:268 (synonymy, vertical distribution); 
Pietsch 1972a:42, 45 (holotype with five pectoral radials). 

Gigantactis perlatus, Parin et al. 1973:145-146 (misidentifi- 
cations, three specimens). 

Gigantactis “sp. 2,” Parin et al. 1973:146 (typical juvenile). 

MATERIAL. Forty-nine females: 46 metamorphosed (19-340 
mm), and three in metamorphosis (16.5-21.5 mm). 

Lectotype of Gigantactis vanhoejfeni: ZMHU 17712, 35 mm, 
5 °42'S, 43°36'E, 2500 m. 

Holotype of Gigantactis exodon: ZMUC P92128, 25 mm, 
18°50'N, 79 °07'W, 2500 m wire. 

Referred female material: IOAN uncatalogued, 16.5 mm, 
9°09'N, 118°24'W, 0-1000 m; IOAN uncatalogued, 21.5 mm, 

3“20'S, 82°02'W, 0-1300 m; IOAN uncatalogued, 23 mm, 

3°21'N, 81°02'W, 0-1300 m; IOAN uncatalogued, 29 mm, 

16°07'S, 53°39'E, 0-1000 m; IOAN uncatalogued, 37 mm, 

32°01'N, 143°15'E, 0-5300 m; IOAN uncatalogued, 48 mm, 
Akademik Kurchatov Cruise 17, Station 1454; IOAN un¬ 
catalogued, 57 mm, 3°22'N, 120°07'W, 0-1000 m; IOAN un¬ 
catalogued, 96 mm, 2°03'S, 82°31'W, 0-1500 m; IOAN 
uncatalogued, 102 mm, 2°03'S, 82°3rW, 0-1000 m; IOAN 
uncatalogued, 196 mm, 5°03'N, 2°08'E, 0-4000 m; IOAN un¬ 
catalogued, 2 (198-205 mm), 10°36'N, 17°38'W, 0-1550 m; 
IOAN uncatalogued, 285 mm, 8°00'S, 59°27'E, 0-1300 m; 
IOAN uncatalogued, 340 mm, off Peru, 0-900 m; ISH 2188/- 
71, 38 mm, 2°29'S, 18°58'W, 0-304 m; ISH 661/68, 57 mm, 
12°07'N, 23°08'W, 0-2000 m; ISH 2331/71, 3 (75, 109, 232 
mm), P04'N, 18°22'W, 0-2100 m; ISH 872/68, 114 mm, 
0° 14'N, 25°22'W, 0-600 m; ISH 802/68, 152 mm, 4°08'N, 
24°41'W, 0-600 m (cleared and stained); ISH 721/68, 152 
mm, 8° 21'N, 24°10'W, 0-520 m; ISH 1959/71, 195 mm, 
10°57'S, 11 °20'W, 0-1900 m; ISH 2480/71,266 mm, 4°38'N, 
19°41'W, 0-756 m; ISH 376/73, 270 mm, 62°39 / N. 33°45'W, 
0-2100 m; LACM 36031-1, 17 mm, 4°55'S, 129°48'E, 650- 
810 m; LACM 31470-1, 22 mm, 00°00\ 140°53'W, 0-1170 m; 
LACM 36039-6, 2 (24-31 mm) 5°08'S, 130°08'E, 650-1000 
m; LACM 31526-1, 24 mm, 2°07'S, 169°43'E, 0-1200 m; 
LACM 36032-1, 25 mm, 4°47'S, 129°52'E, 0-1500 m; LACM 
36046-10, 26 mm, 4°54'S, 129°43'E, 0-850 m; LACM 
31521-2, 27 mm, 0°18'S, 169°57'E, 0-1200 m; LACM 

36131-1, 32 mm, 4°56'S, 129°50'E, 550-815 m; LACM 

31513-1, 28 mm, POO'S, 170°00'E, 0-1200 m; LACM 

31497-2, 29 mm, 0°51'S, 170°04'E, 0-1030 m; LACM 

36012-1, 30 mm, Central Tropical Pacific, 600-950 m; LACM 
36034-5, 34 mm, 4°58'S, 130° 12'E, 0-750 m; LACM 36013-1, 
42 mm, 11°17'S, 142°47'W, 0-1200 m; LACM 36954-1, 305 
mm, off southern California, 0-1070 m; LACM 37079-1, 315 
mm, San Clemente Basin, California (no other data); MCZ 
52571, 19 mm, 7°33'N, 64°41'E, 0-500 m; SIO 68-535, 29.5 
mm, 4°59'N, 164° 14'W, 2550 m of wire out, bottom depth 
4575 m; SIO 70-309, 35 mm, 29°32'N, 137°14'E, 0-1900 m, 
bottom depth 4277-4630 m; SIO 73-159, 39 mm, 3P02'N, 
155 °04'W, 0-1450 m; UMML 1 1336, 33 mm, 25°02'N, 
79°48'W, 0-320 m; UMML 23821, 92 mm, 4°00'N, 2°46'W, 
0-490 m, bottom depth 1995-2233 m; UMML 23973, 232 
mm, 6°54'N, 79°58'W, bottom depth 3184 m; ZMUC 


Contributions in Science, Number 332 


Bertelsen, Pietsch & Lavenberg: Gigantactinid Anglerfishes 31 






P921972, 67.5 mm, 4°14'S, 44‘52'E, 0-1050 m (cleared and 
stained). 

DIAGNOSIS. Metamorphosed females of G. vanhoeffeni differ 
from those of all other species of the genus in having the follow¬ 
ing combination of characters: illicial length less than 120% SL 
(71-112% in specimens greater than 25 mm); escal bulb with 
an elongate, spinulose, and darkly pigmented distal prolonga¬ 
tion; escal bulb and distal prolongation bearing distally flat¬ 
tened papillae; short distal, and slender proximal escal 
filaments present; illicium with a posterior pair of papillae be¬ 
low escal bulb; dentary teeth relatively long (longest 2.6-5.0% 
SL) in 3 longitudinal series; rays of caudal fin less than 45% 
SL. 

Males unknown (probably included in Gigantactis Male 
Group II). 

Larvae unknown (probably included in Gigantactis Larval 
Group A). 

DESCRIPTION. Illicium distinctly compressed in specimens 
greater than 50 mm SL, depth at base 2-3 times width, length 
variable and unrelated to SL. Escal bulb gradually tapering 
into a conical distal prolongation, darkly pigmented proximally, 
unpigmented and transparent around photophore, and less 
darkly pigmented distally; bulb covered to distal tip with spines 
and bearing several large, distally flattened papillae of varying 
pigmentation, some black, others, especially in skin covering 
photophore, nearly transparent; distal filaments short and re¬ 
stricted to tip of distal prolongation, increasing in number from 
one in specimens less than 30 mm to 10-30 in specimens 
greater than 100 mm; 2-3 thin filaments on each side of bulb 
immediately below photophore, the longest reaching to base of 
distal prolongation; a close-set pair of small appendages arising 
on posterior margin of illicium some distance below bulb, pa¬ 
pilliform and very small in juveniles, larger and somewhat com¬ 
pressed in adults, bifurcated in some of largest specimens (Figs. 
30-31); distance from base of paired, illicial papillae to tip to 
distal filaments 10-22% SL in specimens less than 100 mm, 7- 
14% SL in larger specimens; 1 to approximately 10 (increasing 
in number with standard length) short filaments present on pos¬ 
terior margin of distal portion of illicium of specimens greater 
than 70 mm SL (Figs. 30B, 31). In freshly captured, un¬ 
preserved specimens, the paired papillae and the tips of the dis¬ 
tal filaments are bright red. 

Number of teeth in each premaxilla increasing with standard 
length from 2-8 in smaller specimens to 22-53 in larger (Table 
5); longest premaxillary tooth 1.0-1.8% SL in specimens 
greater than 25 mm SL. Number of teeth on each dentary in¬ 
creasing with standard length from 3-15 in smaller specimens 
to 32-66 in larger (Table 5); median series of small dentary 
teeth distinctly developed (Figs. 5, 6). 

Dorsal-fin rays 5-7, anal-fin rays 5-6 (rarely 7), pectoral-fin 
rays 17-18 (rarely 19; Table 2); caudal fin divided between up¬ 
per and lower lobes nearly to base; caudal-skin coverage weakly 
developed, skin of fin rays only slightly compressed; remains of 
transparent membrane between bases of rays present in some 
specimens (Fig. 4A). 

Three metamorphosal stages (16.5 mm, IOAN uncata¬ 
logued; 17 mm, LACM 36031-1; 21.5 mm, IOAN un¬ 


catalogued) with illicial length 23.5-41% SL; escae with more 
or less distinct rudiments of papillae and paired posterior ap¬ 
pendages; jaw teeth rudimentary, premaxilla with 2-4 teeth, 
dentary with 3-5 teeth (representing the median series and one 
or two of the first external series); four to eight anteriormost 
supraorbital lateral line organs enlarged, the longest about 7% 
SL; dark subdermal dorsal and peritoneal pigment. 

DISTRIBUTION. Gigantactis vanhoeffeni has a cosmopolitan 
distribution between approximately 63°N and 15°S (Fig. 64; 
but see “Comments” concerning the northern-most record of 
this species, ISH 376/73). This species has been taken with 
open gear fished at maximum depths between 300 and 5300 m, 



1mm 2mm 

- 1 i- 


Figure 30. Escae of Gigantactis vanhoeffeni , left lateral views: A. 38 
mm, ISH 2188/71; B. 152 mm, ISH 721/68. Drawn by K. Elsman. 
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but appears to be most commonly found between 700 and 1300 
m. 

COMMENTS. Gigantactis vanhoeffeni is one of several Gigan- 
tactis species (Table 1) that have a relatively short illicium. It is 
the type of a group of species (the G. vanhoeffeni group, includ¬ 
ing G. vanhoeffeni, G. meadi, G. gibbsi, G. gracilicauda, and G. 
paxtoni) characterized by having a distal, spinulose prolonga¬ 
tion of the escal bulb bearing short filaments and (except for G. 
paxtoni) having at the base of the bulb a small number of more 
slender filaments that reach to the base of the distal prolonga¬ 
tion. Like G. meadi, G. gibbsi, and G. paxtoni, this species has 
distally flattened escal papillae but differs distinctly from these 
forms in the shape of the distal prolongation of the bulb and in 
having a posterior pair of papillae on the illicium below the 
bulb. 

Even though the characters that distinguish G. vanhoeffeni 
from its nearest relatives are not mentioned in Brauer’s (1902) 
original description (based on two specimens now lost except 
for badly damaged remains of one), his excellent figure of the 
esca (Brauer 1908, pi. 15, fig. 9) shows the characteristic coni¬ 
cal shape of its distal prolongation with the filaments restricted 



Figure 31. Esca of Gigantactis vanhoeffeni , 270 mm, ISH 376/73, left 
lateral view. Drawn by K. Elsman. 


to the tip, as well as the paired appendages on the illicium be¬ 
low the bulb. 

Two of the specimens of the referred material have lost the 
esca, but in both, the characteristic paired papillae are present 
on the remaining part of the illicium. In one of them (IOAN 
uncatalogued), the loss of the esca seems to have happened be¬ 
fore capture. The esca has been broken off just below the pho- 
tophore, leaving a wound that has healed without sign of 
regeneration of the lost part. A second break just below the 
paired appendage has healed in such a way that the remains of 
the esca are attached to the illicium in a twisted and displaced 
position. 

The esca of the 270-mm specimen (ISH 376/73, represent¬ 
ing the most northerly capture [63 °N] of a gigantactinid) 
shows some aberrant features (Fig. 31). In addition to the clus¬ 
ter of filaments at the tip of the distal prolongation, it has nu¬ 
merous short, tapering filaments and papillae on the proximal 
part of the prolongation as well as on the proximal part of the 
bulb. A pair of filaments on the posterior margin of the illicium 
below the bulb probably represents the paired appendages 
characteristic of G. vanhoeffeni, but they are neither com¬ 
pressed nor particularly distinct from other filaments present 
on the illicium in this same region. Although these aberrant 
features are not present in the three specimens examined of 
similar or larger size, there is a general tendency among Gigan¬ 
tactis species for the number of distal filaments of the esca as 
well as those of the illicium to increase with increasing size. For 
this reason, we assume for the present that this variation is due 
to age, possibly combined with individual differences. 

Gigantactis meadi new species 

Figures 4B, 18, 20, 23, 32, 33, 64; Tables 1, 2, 6 


MATERIAL. Fourteen females: ten metamorphosed (35.5- 
353 mm), and three in late metamorphosis (19.0-21.0 mm). 

Holotype: MCZ 52572, 306 mm, 34°14'S, 64°56'E (depth 
unknown). 

Paratypes: ISH 415/76, 87 mm, 47°45'S, 40°04'W, 0-2000 
m; ISH 1004/71,2 (155-201 mm), 36°49'S, 12° 17'W, 0-2000 
m; ISH 965/71, 178 mm, 39°45'S, 17°40'W, 0-2000 m; ISH 
571/76, 207 mm, 39°08'S, 40°00'W, 0-1850 m; ISH 883/71, 
230 mm, 39°55'S, 26°02'W, 0-2000 m; ISH 1465/71, 290 
mm, 33°00'S, 7°50'W, 0-2000 m; LACM 1 1242-12, 353 mm, 
39°58'S, 150°31'W, 0-1900 m, bottom depth 5161 m; SAM 
2781 1, 21.0 m, 30°06'S, 31°57'E, 0-750 m; USNM 208032, 
35.5 mm, 33°06'S, 83°57'W, 0-1050 m, bottom depth 3731— 
3822 m. 

Referred material: The following are tentatively referred to 
G. meadi: IOAN uncatalogued, 290 mm, 29°35'S, 14° 13'E, 0- 
1300 m (esca lost, illicial length 93% SL, strong filaments on 
head at base of illicium); SAM 27807, 19 mm, 30°45'S, 
30°42'E, 0-830 m; SAM 27808, 20 mm, 31 ° 14'S, 30°21'E, 0- 
1120 m. 

DIAGNOSIS. Metamorphosed females of G. meadi differ from 
those of other species of the genus (except for G. paxtoni) in 
having filaments on the dorsal surface of the head just behind 
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Table 5. Counts and measurements in percent of SL of females of Gigantactis vanhoeffeni. 
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2 Holotype of Gigantactis exodon Regan and Trewavas 1932. 





























Table 6. Counts and measurements in percent of SL of females of Gigantactis meadi. 


Character 

SAM 1 

27811 

Paratype 

USNM 

208032 

Paratype 

1SH 

415/76 

Paratype 

ISH 

1004/71 

Paratype 

ISH 

965/71 

Paratype 

ISH 

1004/71 

Paratype 

ISH 

571/76 

Paratype 

ISH 

883/71 

Paratype 

ISH 

1465/71 

Holotype 

MCZ 

52572 

Paratype 

LACM 

11242-12 

Standard length 
(mm) 

21 

35.5 

87 

155 

178 

201 

207 

230 

290 

306 

353 

Length 












Illicium 

52.0 

87.6 

72.4 

94.2 

94.4 

9.1 

96.1 

79.1 

83.4 

73.5 

78.5 

Longest 

premaxillary 

tooth 

0.8 

1.4 

1.1 

1.4 

1.0 

1.3 

1.0 

1.3 

1.6 

1.8 

1.1 

Longest 

dentary 

tooth 

1.9 

3.4 

3.3 

3.6 

3.5 

3.7 

3.8 

3.6 

3.6 

3.3 

2.9 

Longest 
caudal ray 

33.0 

28.2 

20.7 + 

23.9 + 

23.6 

27.4 

20.9 + 

23.0 

22.1 

28.4 

24.9 

Teeth 

Premaxillary 

4 

2 

8 

20 

15 

23 

20 

31 

20 

20 

27 

Dentary 

13 

14 

24 

51 

33 

51 

53 

63 

58 

51 

81 

Dorsal-fin rays 

6 

6 

6 

6 

7 

6 

6 

6 

6 

6 

6 

Anal-fin rays 

6 

6 

6 

6 

6 

5 

6 

6 

6 

6 

6 

Pectoral-fin rays 

16 

18 

— 

17 

17 

17 

18 

18 

18 

18 

17 


1 Metamorphosal stage. 


the base of the illicium. They are further distinguished in hav¬ 
ing the following combination of characters: illicial length less 
than 120% SL (72-96%); short filaments present along entire 
posterior margin of illicium; escal bulb with an elongate, spin- 
ulose, black, distal prolongation, slightly constricted at base; es¬ 
cal bulb and distal prolongation bearing distally flattened 
papillae; short distal and slender proximal escal filaments pres¬ 
ent; posterior pair of close-set illicial appendages absent; den¬ 
tary teeth relatively long (longest 2.9-3.8% SL), in 5-6 
longitudinal series; rays of caudal fin short (less than 30% SL). 

Males unknown (probably included in Gigantactis Male 
Group II). 

Larvae unknown (probably included in Gigantactis Larval 
Group A). 

DESCRIPTION. Proximal part of illicium distinctly com¬ 
pressed, its depth at base more than twice width, length vari¬ 
able and unrelated to SL. Escal bulb club-shaped with 
cylindrical, distal prolongation more than twice as long as wide 
(about 3 times in the holotype), spinulose except for area sur¬ 
rounding pore of photophore (Fig. 32); small, distally flattened 
papillae present from tip of distal prolongation to some distance 
below bulb; papillae white or only weakly pigmented; 15 to ap¬ 
proximately 20 short filaments on distal prolongation, most con¬ 
centrated at tip, a few (only 2 in the holotype) below its base 
distal to photophore; a posterolateral group of filaments at base 
of bulb, some slightly longer than those of distal group; fil¬ 
aments along posterior margin of illicium (34 illicial filaments 


in holotype, 8-42 in paratypes) continuing onto head forming a 
cluster (16 cephalic filaments in holotype, 2 18 in paratypes). 

Number of teeth in each premaxilla of holotype 20, increas¬ 
ing with standard length from 2-8 in smaller specimens to 20- 
27 in larger specimens (Table 6); longest premaxillary tooth 
1.8% SL in holotype, 1.0-1.8% in metamorphosed paratypes. 
Number of dentary teeth of holotype 51, increasing with stan¬ 
dard length from 14-24 in smaller specimens to 51-81 in larger 
specimens (Table 6); teeth in posterior part of lower jaw in 5-6 
longitudinal series: 2 external series, a distinct median series of 
small teeth, and 1 or 2 internal series; anterior part of lower jaw 
of most specimens with a third external series (E3 in Fig. 33) 
containing largest teeth of jaw, 3.3% SL in holotype, 2.9-3.8% 
SL in paratypes (Table 6). 

Dorsal-fin rays 6-7, anal-fin rays 5-6, pectoral-fin rays 17-18 
(Table 2); skin coverage of caudal fin well developed and com¬ 
plete for more than half length of rays; skin of each ray gradu¬ 
ally tapering distally and connected by transparent membranes 
(Fig. 4B). 

Two small females (19 mm, SAM 27807; 20 mm, SAM 
27808), tentatively referred to this species, and the 21-mm par- 
atype (SAM 27811) represent an ontogenetic series of late met¬ 
amorphosal stages: illicial length 16, 16, and 52% SL, 
respectively; distal prolongation of esca short, unpigmented, 
and naked at 19 and 20 mm, elongate, cylindrical, and pig¬ 
mented, bearing papillae and short filaments at 21 mm; rudi¬ 
mentary dentary teeth in a single series at 19 and 20 mm, 
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arranged in three series (a median series of eight teeth, a first 
external series of four, and a single tooth representing the sec¬ 
ond external series) at 21 mm; no enlarged lateral-line organs 
on head; dorsal and peritoneal subdermal pigment well devel¬ 
oped. 

A third specimen (290 mm, IOAN uncatalogued), tenta¬ 
tively referred to G. meadi, has lost the esca but has apparently 
retained a complete illicial bone (measuring approximately 
90% SL). The cephalic filaments present at the base of the 
illicium, as well as characters of the teeth and caudal fin, agree 
with the description above. 

DISTRIBUTION. Gigantactis meadi is circumglobal in and 
about the subtropical convergence of the Southern Ocean (Fig. 
64), where it appears to be a relatively deep-living form. All 
specimens 87 mm and larger were taken by gear fished open at 
maximum depths of between 1850 and 2000 m. 

ETYMOLOGY. This species is named for Giles W. Mead in 
recognition of his many contributions to ichthyology, but also 
for his service as Chief Scientist on the cruise during which the 
holotype of this new species was collected. 

COMMENTS. Gigantactis meadi belongs to the G. vanhoeffeni 
group characterized by having a black, spinulose, distal pro¬ 
longation of the escal bulb. In common with three members of 



1 mm 


5 mm 


Figure 32. Eseae of Gigantactis meadi , left lateral views: A. Paratype, 
35.5 mm, USNM 208032; B. Holotype, 306 mm, MCZ 52572. Drawn 
by K. Elsman. 


this group (G. vanhoeffeni, G. gibhsi, and G. paxtoni ), it has 
distally flattened papillae on the esca. It differs from G. van¬ 
hoeffeni in having a cylindrical, distal prolongation that is 
somewhat constricted at the base, a cluster of filaments on the 
head just behind the base of the illicium, and a shorter caudal 
fin that is covered to a greater extent by skin. It differs from G. 
gibbsi and G. paxtoni mainly in the shape and length of the 
distal prolongation. It further differs from G. paxtoni in illicial 
length. 


Gigantactis gibbsi new species 

Figures 34, 64; Tables 1, 2, 7 

MATERIAL. Two metamorphosed females, 38 and 50 mm. 

Holotype: ZIAN 44262, 50 mm, 2°01'N, 3°56'W, 0-465 m. 

Paratype: USNM 218613, 38 mm, 33°00'N, 64°06'W, 0- 
1000 m. 

DIAGNOSIS. Metamorphosed females of G. gibbsi differ from 
those of other species of the genus in having the following com¬ 
bination of characters: illicial length less than 120% SL (104- 
118%); escal bulb with a short, conical, spinulose, black, distal 
prolongation; escal bulb bearing distally flattened papillae, and 
short distal and slender proximal filaments; illicium without 
posterior pair of papillae; dentary teeth posteriorly in 3 longitu¬ 
dinal series; rays of caudal fin less than 50% SL. 

Males unknown (probably included in Gigantactis Male 
Group II). 

Larvae unknown (probably included in Gigantactis Larval 
Group A). 

DESCRIPTION. Escal bulb of holotype pear-shaped with a 
short conical, distal prolongation, darkly pigmented except at 
base; skin covering area of photophore and base of distal pro¬ 
longation unpigmented; spines present on distal prolongation 
and bulb except around pore of photophore; distally flattened, 
unpigmented papillae present on proximal part of bulb; approx¬ 
imately 12 short filaments at tip of distal prolongation; a group 
of filaments of varying length lateroproximal to bulb, longest 




Figure 33. Gigantactis meadi, paratype, female, 207 mm, ISH 571/76: 
A. Dentary teeth, left lateral view; B. Diagrammatic representation of 
dentary-tooth pattern. E = external series; M = median series; I = 
internal series. 
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about equal to width of bulb (Fig. 34A). Juvenile paratype with 
distal prolongation of escal bulb darkly pigmented and spin- 
ulose except at base, bearing a short, terminal filament (Fig. 
34B); bulb and base of distal prolongation naked and unpig- 
mented; skin torn away from proximal part of bulb and distal 
part of illicium, with only a few remains of proximal filiaments. 

Holotype with 13 teeth (the longest 1.4% SL) in each pre¬ 
maxilla, paratype with 6 (the longest 1.3% SL); holotype with 
27 teeth (longest 2.6% SL) in each dentary, paratype with 23 
(longest 2.4% SL; Table 7). Tooth pattern similar to that of G. 
vanhoejfeni of similar standard length, with 3 distinct, longitu¬ 
dinal series in posterior part of lower jaw; median series of 
small teeth well developed. 

Dorsal-fin rays 6, anal-fin rays 6, pectoral-fin rays 17-18 
(Table 2); longest caudal-fin ray (second and seventh) 49% SL 
in holotype, 26-28% in paratype; skin coverage of caudal-fin 
relatively well developed. 



2 mm 1 mm 


Figure 34. Escae of Gigantactis gibbsi, left lateral views: A. Holotype, 
50 mm, ZIAN 44262; B. Paratype, 38 mm, USNM Z18613. Drawn by 
K. Elsman. 


DISTRIBUTION. Gigantactis gibbsi is known from two speci¬ 
mens collected from the Atlantic Ocean, the holotype taken be¬ 
tween the surface and 465 m from equatorial waters of the 
Gulf of Guinea, and a second individual from between the sur¬ 
face and 1000 m off Bermuda (Fig. 64). 

ETYMOLOGY. This species is named for Robert H. Gibbs, Jr., 
in recognition of his many contributions to deepsea biology. 

COMMENTS. Gigantactis gibbsi is a typical member of the <7. 
vanhoejfeni group (Table 1) having a relatively short illicium, a 
spinulose, distal prolongation of the esca, and distally flattened 
papillae on the escal bulb. It differs from G. vanhoejfeni, G. 
meadi, and G. paxtoni in the shape and length of the distal pro¬ 
longation and in the length of the longest caudal-fin ray. It fur¬ 
ther differs from G. vanhoejfeni in lacking a pair of papilliform 
or flattened appendages on the posterior margin of the illicium 
below the escal bulb, from G. paxtoni in illicial length, and 
from G. gracilicauda in having distinct, distally flattened escal 
papillae. 

The two specimens on which G. gibbsi is based (38 and 50 
mm) are juveniles; older specimens of this form could conceiv¬ 
ably undergo ontogenetic changes that would indicate con- 
specificity with some other species of Gigantactis. A compari¬ 
son of this material with a complete growth series of G. 
vanhoejfeni (16.5-340 mm) indicates that the differences ob¬ 
served in G. gibbsi cannot be explained as part of the variation 
within the more well represented G. vanhoejfeni. Some of the 
differences between G. gibbsi and the series of specimens repre¬ 
senting G. meadi could perhaps be explained in this way, but it 
seems unlikely that the latter species, known only from the 
Southern Ocean, would occur north of the equator. Finally, it 
can hardly be assumed that these two juveniles represent G. 
gracilicauda or G. paxtoni; besides involving great ontogenetic 
changes in the shape of the esca, this hypothesis would also 


Table 7. Counts and measurements in percent of SL of females of 
Gigantactis gibbsi. 


Character 

Paratype 

USNM 

218613 

Holotype 

ZIAN 

44262 

Standard length (mm) 

38 

50 

Length 

Illicium 

104 

118 

Longest premaxillary tooth 

1.3 

1.4 

Longest dentary tooth 

2.4 

2.6 

Longest caudal ray 

28.4 

49.0 

Teeth 

Premaxillary 

6 

13 

Dentary 

23 

29 

Dorsal-fin rays 

6 

6 

Anal-fin rays 

6 

6 

Pectoral-fin rays 

17 

18 
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imply an ontogenetic loss of either the escal papillae or the 
proximal escal filaments. 

Gigantactis gracilicauda Regan 

Figures 35, 64; Tables 1, 2, 8 

Gigantactis gracilicauda Regan 1925:565 (original descrip¬ 
tion, single specimen); Regan 1926:18, 19, 38, fig. 12, pi. 10, 
fig. 2 (cranial osteology, description after Regan 1925); Regan 
and Trewavas 1932:93, 94 (brief description, in key); Water¬ 
man 1948:90, 93 (osteological comparison with G. longicirra, 
correction of errors made by Regan 1926); Bertelsen 1951:150- 
152, table 31 (comparison with all known material, comments); 
Grey 1956:267 (synonymy, vertical distribution); Pietsch 
1972a:42, 45 (holotype with five pectoral radials). 

Gigantactis sexfilis Regan and Trewavas 1932:38, 39, 93, 94, 
figs. 49, 50, 150, pi. 5, fig. 2 (original description, single speci¬ 
men, osteology of skull and pectoral lobe, in key); Waterman 
1939b:84 (comparison with G. longicirra , holotype with four 
pectoral radials after Regan and Trewavas 1932); Waterman 
1948:88 (ossification of skull of G. longicirra less extensive than 
that of G. sexfilis as figured by Regan and Trewavas 1932); 



Figure 35. Escae of Gigantactis gracilicauda , left lateral views: A. Ho¬ 
lotype, 82 mm, ZMUC P92129, drawn by K. Elsman; B. Holotype of G. 
sexfilis , 51 mm, ZMUC P92132, after Regan and Trewavas 1932. 


Bertelsen 1951.150, table 31 (comparison with all known mate¬ 
rial, comments); Grey 1956:267 (synonymy, vertical distribu¬ 
tion); Pietsch 1972a:42, 45 (holotype with five pectoral radials). 

Gigantactis sp., Bertelsen 1951:150-152, fig. 100, table 31 
(G. vatihoeffeni of Regan 1926). 

MATERIAL. Three metamorphosed females, 21-82 mm. 

Holotype of Gigantactis gracilicauda: ZMUC P92129, 82 
mm, 13°47'N, 61 °26'W, 4500 m wire. 

Holotype of Gigantactis sexfilis: ZMUC P92132, 51 mm, 

13 °07'N, 57°20'W, 4000 m wire. 

Referred material: ZMUC P921535, 21 mm, 25°1TN, 
20° 57'W, 5000 m wire. 

DIAGNOSIS. Metamorphosed females of G. gracilicauda dif¬ 
fer from those of other species of the genus in having the fol¬ 
lowing combination of characters: illicial length less than 120% 
SL (104 107%, 86% in the 21-mm juvenile); escal bulb with an 
elongate, spinulose, and darkly pigmented distal prolongation; 
short distal and slender proximal escal filaments present; dis- 
tally flattened escal papillae absent; illicium without posterior 
pair of papillae; dentary teeth posteriorly in 3 longitudinal se¬ 
ries; rays of caudal fin less than 30% SL. 

Males unknown (probably included in Gigantactis Male 
Group II). 

Larvae unknown (probably included in Gigantactis Larval 
Group A). 

DESCRIPTION. Illicium slightly compressed laterally in 
larger specimens. Escal bulb gradually tapering to form a 
darkly pigmented and slender distal prolongation; median por¬ 
tion of bulb containing unpigmented photophore; skin of bulb 
and distal prolongation covered with spines but without distinct 
papillae; distal filaments short, restricted to distal part of taper¬ 
ing prolongation; 1 or 2 pairs of slender filaments below escal 
bulb not reaching base of distal prolongation. Escal bulb of ho- 

Table 8. Counts and measurements in percent of SL of females of 
Gigantactis gracilicauda. 


Character 

ZMUC 

P921535 

ZMUC 1 

P92132 

Holotype 

ZMUC 

P92129 

Standard length (mm) 

21 

51 

82 

Length 

Illicium 

85.7 

104 

107 

Longest premaxillary tooth 

— 

1.0 

0.7 

Longest dentary tooth 

— 

2.4 

2.4 

Longest caudal ray 

— 

30.4 

28.0 

Teeth 

Premaxillary 

— 

7 

10 

Dentary 

— 

23 

43 

Dorsal-fin rays 

5 

6 

6 

Anal-fin rays 

5 

6 

6 

Pectoral-fin rays 

19 

18 

18 


1 Holotype of Gigantactis sexfilis Regan and Trewavas 1932. 
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lotype of G. gracilicauda (Fig. 35A) with about 20 short, distal 
filaments, two pairs of slender filaments on posterior margin of 
illicium just below bulb, and below these, an additional short 
illicial filament. Bulb of holotype of G. sexfilis (Fig. 35B) with 
4 short, distal filaments, and a single pair of slender illicial fil¬ 
aments at base of bulb. Esca of juvenile (21.0 mm) unpig- 
mented except for small spot on distal tip, with a few spines, 
but papillae absent; about 8 short, distal filaments and 2 illicial 
pairs of very thin, lateral filaments at base of bulb (some tiny 
filament-like structures, 0.2 to 0.4 mm long, present on the an- 
teroproximal margin of the bulb may be due to abraded skin). 

Holotype of G. gracilicauda with 10 teeth in each premaxilla 
(longest 0.7% SL), holotype of G. sexfilis with 7 teeth (longest 
1.0% SL), juvenile with 4 (all in development; Table 8). Holo¬ 
type of G. gracilicauda with 43 dentary teeth (longest 2.4% 
SL), holotype of G. sexfilis with 23 teeth (longest 2.4% SL), 
juvenile with approximately 10 (all in development). Tooth pat¬ 
tern similar to that of G. vanhoeffeni of similar size, with 3 dis¬ 
tinct, longitudinal series in posterior part of lower jaw. 

Dorsal-fin rays 5-6, anal-fin rays 5-6, pectoral-fin rays 18-19 
(Table 2); longest caudal-fin rays (second and seventh) 26 and 
28% SL in holotype of G. gracilicauda, both 30% SL in holo¬ 
type of G. sexfilis (both broken in juveniles); skin coverage of 
caudal fin well developed. 

DISTRIBUTION. Gigantactis gracilicauda is known from 
three individuals all collected in the tropical Atlantic Ocean 
(Fig. 64), where it appears to be a relatively deep-living form. 
All were taken by gear fished at maximum depths of between 
approximately 2000 and 2500 m. 

COMMENTS. Gigantactis gracilicauda is a member of the G. 
vanhoeffeni group (Table 1), having a relatively short illicium 
and a spinulose, darkly pigmented distal prolongation of the es- 
cal bulb bearing short filaments. It resembles G. vanhoeffeni 
and G . paxtoni in the shape of the distal prolongation but dif¬ 
fers from these species and other members of the G. van¬ 
hoeffeni group in that it lacks distally flattened escal papillae. 


The esca of the holotype of G. gracilicauda was not described 
originally by Regan (1925, 1926) or later by Regan and 
Trewavas (1932). However, its general shape and presence of 
some distal filaments is shown in Regan’s (1926) illustrations of 
the whole fish. Our figure (Fig. 35A) is to some extent a recon¬ 
struction, as the esca is now rather dehydrated and shrunken. 
Among the spines in its wrinkled, dark skin are some wartlike 
protuberances, which could be interpreted as the remains of 
distally flattened papillae but might well be artifacts. The esca 
of the holotype of G. sexfilis (Fig. 35B), well described and fig¬ 
ured by Regan and Trewavas (1932), is still in good condition; 
no papillae are present. These distally flattened escal papillae 
characteristic of several well-represented Gigantactis species 
(G. vanhoeffeni, G. meadi) are developed at metamorphosis and 
indicate no distinct individual or ontogenetic variation. Gigan¬ 
tactis gracilicauda is recognized as a distinct species mainly be¬ 
cause these escal papillae are lacking. The differences observed 
between the holotype of G. gracilicauda and the two smaller 
specimens are within the expected range of variation for this 
species; for this reason, G. sexfilis is regarded as a junior syn¬ 
onym of G. gracilicauda. 

Gigantactis paxtoni new species 

Figures 36, 37, 38, 64; Tables 1, 2, 9 

Gigantactis “sp. 1,” Parin et al., 1977:68—188 (single speci¬ 
men). 

MATERIAL. Eight metamorphosed females, 50-232 mm. 

Holotype; AMS 1.20314-018, 237 mm SL, 100 km east of 
Broken Bay, N.S.W., 33°28'S, 152°33'E, 0-900 m over 4200 
m, 14 December 1977. 

Paratypes; AMS 1.20070-016, 124 mm SL, northeast of 
Cape Howe, N.S.W., 37°24'S, 150°30'E, 0-540 m over 3600 
m, 1 November 1977. AMS 1.20306-007, 142 mm SL, 65 km 
east of Broken Bay, N.S.W., 33°3FS, 152°20'E, 0-900 m over 
1800 2900 m, 12 December 1977. AMS 1.20314-018, 3 (175- 



Figure 36. Gigantactis paxtoni, holotype, 237 mm, AMS 1.20314-018. Drawn by R. Nielsen. 
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228 mm SL), data as for holotype. IOAN uncatalogued, 50 mm 
SL, VITYAZ Station 7288, 3°39'N, 131°22'E, 0-1500 m 
(Parin et al. 1977). IOAN uncatalogued, 210 mm SL, 
ZWIEZDA KRYMA Station 83, 34‘07'S, 44°50'E, 0-1260 m, 
1976. 



5mm 5mm 

- 1 |- 


Figure 37. Escae of Gigantactis paxtoni: A. Holotype, 237 mm, AMS 
L20314-018, left lateral view; B. Paratype, 50 mm, IOAN uncatalogued, 
left posterolateral view. Drawn by R. Nielsen. 


DIAGNOSIS. Metamorphosed females of Gigantactis paxtoni 
differ from those of other species of the genus (except for G. 
meadi) in having filaments on the dorsal surface of the head 
just behind the base of the illicium. The species is further dis¬ 
tinguished by the following combination of characters: illicial 
length 168-198% of SL; short filaments present on base of illi¬ 
cium; escal bulb gradually tapering into a conical, spinulose 
and darkly pigmented, distal prolongation measuring 12-28% 
of SL; escal bulb and distal prolongation bearing low unpig- 
mented papillae; short filaments present on distal prolongation, 
but absent on base of escal bulb; posterior pair of close-set illici¬ 
al appendages absent; dentary teeth long (longest tooth 3.4- 
7.1% of SL), in 3-4 longitudinal series in posterior part of jaw; 
rays of caudal fin short (27.5-35% of SL). 

Males and larvae unknown. 

DESCRIPTION. Proximal portion of illicium distinctly com¬ 
pressed, depth at base more than twice width. Escal bulb grad¬ 
ually tapering into a distal prolongation several times as long as 
wide (approximately 9 times as wide in holotype), spinulose and 
pigmented except for area surrounding escal pore (Fig. 37); 
small papillae present from tip of distal prolongation to some 
distance below escal bulb; papillae low (height less than width), 
unpigmented, and transparent; approximately 10-30 short fil¬ 
aments on distal prolongation, none proximal to its base; fil¬ 
aments along posterior margin of proximal part of illicium 
(except in smallest known specimen) continuing onto head and 
forming an anterodorsal cluster on snout. 

Number of teeth in each premaxilla of holotype 15, increas¬ 
ing with standard length from 7 in 50-mm SL specimen to 10- 
19 in larger specimens (Table 9); longest premaxillary tooth 
1.3% of SL in holotype, 1.0-1.8% in paratypes. Number of den¬ 
tary teeth of holotype 46, increasing from 10 in 50-mm SL 
specimen to 28-55 in larger specimens (Table 9); teeth in pos¬ 
terior part of lower jaw in 3 longitudinal series; anterior part of 



Figure 38. Gigantactis paxtoni , paratype, 210 mm, IOAN un¬ 
catalogued: A. Dentary teeth, left lateral view; B. Diagrammatic repre¬ 
sentation of dentary-tooth pattern. E = external series; M = median 
series; I = internal series. 
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lower jaw of most specimens with a second external series con¬ 
taining largest teeth of jaw, 5.6% SL in holotype, 3.4-7.1% SL 
in paratypes (Table 9, Fig. 38). 

Dorsal-fin rays 6-7, anal-fin rays 5-6, pectoral-fin rays 18-21 
(Table 2); skin coverage of caudal fin relatively well developed 
and complete for about one-third of length of rays; skin of each 
ray gradually tapering and connected by transparent mem¬ 
branes. 

DISTRIBUTION. Six of the eight known specimens of Gigan- 
tactis paxtoni were caught off the southeast coast of Australia 
near the northern boundary of the Subantarctic Water Mass 
between 33° and 37°S. A seventh specimen was collected from 
the western South Indian Ocean and an eighth from the west¬ 
ern tropical Pacific off the northwest coast of New Guinea (Fig. 
64). With the exception of a single individual taken by bottom 
trawl at 1210-1260 m, the material was collected by pelagic 
gear fished open at maximum depths of between 540 and 1500 
m (over bottom depth of 1800-4200 m). 

ETYMOLOGY. This species is named for John R. Paxton of 
the Australian Museum, Sydney, in recognition of his contribu¬ 
tions to deepsea ichthyology and in gratitude for providing 
most of the material on which this new form is based. 

COMMENTS. Gigantactis paxtoni belongs to the G. van- 
hoeffeni group characterized by having a darkly pigmented, 
spinulose distal prolongation of the escal bulb. It differs from 
all other members of this group in having a considerably longer 
illicium and a longer distal prolongation of the escal bulb and 
in lacking proximal escal filaments. In common with three 
members of this group (G. vanhoeffeni, G. meadi, and G. gibb- 
si ), G. paxtoni has distally flattened escal papillae; these pa¬ 


pillae differ from those of the other species, however, in being 
distinctly lower. 

Gigantactis perlatus Beebe and Crane 

Figures 1C, 4C, 39, 40, 65; Tables 1,2, 10 

Gigantactis perlatus Beebe and Crane 1947:167-168, text 
fig. 13, pi. II, fig. 3 (original description, single specimen); Ber- 
telsen 1951:150, 151, table 31 (comparison with all known ma¬ 
terial, comments); Grey 1956:268 (synonymy, vertical distribu¬ 
tion); Mead 1958:133 (holotype transferred from NYZS to 
SU); Robins and Courtenay 1958:151 (depth distribution); 
Parin et al. 1973:145-146 (misidentifications, three specimens 
here referred to G. vanhoeffeni). 

MATERIAL. Eight females: seven metamorphosed (23-223 
mm), and one in metamorphosis (20 mm). 

Holotype of Gigantactis perlatus: CAS-SU 46487 (originally 
NYZS 28621), 32.5 mm, 7°08'N, 81°57 / W, 0-915 m. 

Referred material: ISH 1466/71, 152 mm, 33°00'S, 7°50'E, 
0-2000 m; LACM 37518-1, 20 mm, Hawaii, off leeward Oahu, 
0-800 m; LACM 36875-2, 36 mm, Hawaii, off leeward Oahu, 
670-805 m; MCZ 51327, 23 mm, 39°38'N, 70°03'W, 0-1000 
m; SIO 61-31, 222 mm, 11°57'S, 115°22'E; USNM 218614, 
41 mm, 32°00'N, 64°00'W, 0-1340 m; USNM 208111, 223 
mm, 35°05'S, 91°59'W, 0-1650 m. 

DIAGNOSIS. Metamorphosed females of G. perlatus differ 
from those of other species of the genus in having an extremely 
large distal prolongation of the escal bulb (20% SL in 220-mm 
specimen), the entire esca densely covered with slightly elon¬ 
gated papillae (not distally flattened papillae as in members of 
the G. vanhoeffeni group). They are further distinguished in 


Table 9. Counts and measurements in percent of SL of females of Gigantactis paxtoni . 


Character 

Paratype 

IOAN 

uncata¬ 

logued 

Paratype 

AMS 

20070-016 

Paratype 

AMS 

20306-007 

Paratype 

AMS 

20314-018 

Paratype 

IOAN 

uncata¬ 

logued 

Paratype 

AMS 

20314-018 

Paratype 

AMS 

20314-018 

Holotype 

AMS 

20314-018 

Standard length (mm) 

50 

124 

142 

175 

210 

218 

228 

237 

Length 









Illicium 

168 

185 

190 

187 

192 

190 

158 + ? 

198 

Longest 

premaxillary 

tooth 

1.0 

1.5 

1.1 

1.4 

1.8 

1.6 

1.3 

1.3 

Longest 

dentary 

tooth 

3.4 

6.1 

7.0 

7.1 

6.9 

5.0 

5.0 

5.6 

Longest 
caudal ray 

28 

28.3 

35 

33 

31.5 

27.5 

30.5 

31.5 

Teeth 









Premaxillary 

7 

15 

10 

17 

17 

19 

19 

15 

Dentary 

10 

36 

42 

55 

30 

28 

39 

46 

Dorsal-fin rays 

6 

6 

6 

6 

7 

7 

6 

6 

Anal-fin rays 

6 

6 

5 

6 

6 

6 

6 

6 

Pectoral-fin rays 

19 

18 

19-19 

20-21 

19-19 

18-19 

20-20 

20-20 
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having the following combination of characters: illicial length 
less than 120% SL (74-111% in specimens greater than 30 
mm); a pair of posterior escal appendages; dentary teeth large 
(longest 2.2-5.9% SL), arranged in 2 irregular, longitudinal se¬ 
ries; rays of caudal fin less than 35% SL. 

Males and larvae unknown. 

DESCRIPTION. Illicium somewhat laterally compressed in 
largest specimens, length variable and unrelated to SL. Escal 
bulb with a tapering, distal prolongation, increasing in size with 
standard length from 5-6% SL in specimens less than 50 mm to 
about 20% SL in specimens of approximately 220 mm; entire 
bulb and distal prolongation without spines, densely covered 
with unpigmented, slightly elongated papillae; a few, short, 
paired filaments along posterior margin of distal prolongation; a 
pair of wing-shaped appendages on posterior margin near base 
of bulb, with fringed edges in juveniles, divided into numerous 
branched filaments in older specimens; two pairs of long, proxi¬ 
mal filaments, larger pair on lateral margin slightly below base 
of wing-shaped appendages, smaller pair just below and on 
each side of pore of photophore (Fig. 39). 

Esca of three smaller specimens (23-45 mm) very similar to 
that of 34-mm holotype (described and figured by Beebe and 
Crane 1947), having a total length about 10% SL; slightly elon¬ 
gated papillae increasing in number and coverage of bulb with 
standard length; paired, wing-shaped posteroproximal appen¬ 
dages simple in 36-mm specimen, fringed on posterior edge in 
other specimens; 2-3 paired filaments along posterior margin of 
distal prolongation; 2 proximal pairs of larger filaments (Fig. 
39A). Distal prolongation of three largest specimens (152-223 
mm) greatly lengthened, total escal length 15% SL at 152 mm, 


22 and 27% SL at 222 and 223 mm, respectively; bulb and 
distal prolongation densely covered with small, elongate pa¬ 
pillae except for narrow posterior area around tubular opening 
of pore of photophore; numerous short filaments on distal third 
of prolongation in addition to paired filaments on posterior mar¬ 
gin; all filaments of distal prolongation except proximal pair un¬ 
pigmented and simple, proximal pair branched in two largest 
specimens; paired, wing-shaped appendages divided into nu¬ 
merous short branches in 152-mm specimen (Fig. 39B), into nu¬ 
merous, thin filaments in largest specimens. Esca of fresh, 
unpreserved specimens “completely semi-translucent white” 
(except for black photophore) in holotype (Beebe and Crane 
1947:167); opaque, pearly white except for pink and silvery 
area around pore of photophore in 152-mm specimen (E. Ber- 
telsen, personal observation); bright red in 223-mm specimen 
(according to color photo of fresh specimen provided by Anne 
Cohen). 

Teeth few; number of teeth on each premaxilla 10 in 223-mm 
specimen, 2-3 in all others, longest tooth approximately 1.0% 
SL; 5-10 dentary teeth in specimens 23 to 41 mm (longest 
about 6% SL), 14-18 in specimens 153-223 mm (longest 2.2- 
3.0% SL), teeth arranged in 2 very irregular series throughout 
length of jaw (Fig. 40). 

Dorsal-fin rays 5-7, anal-fin rays 5-7, pectoral-fin rays 16-19 
(Table 2); longest caudal rays (second and seventh) 22-31% 
SL; skin coverage of caudal fin and thin membranes between 
rays well-developed (Fig. 4C, Table 10). 

The 20-mm metamorphosal stage (LACM 37518-1) with il¬ 
licial length 19% SL; esca with relatively short distal prolonga¬ 
tion, no papillae, rudiments of posterior paired appendage and 


Table 10. Counts and measurements in percent of SL of females of Gigantactis perlatus. 


Character 

LACM 1 

37518-1 

MCZ 

52573 

Holotype 

SU 

46487 

LACM 

36875-2 

USNM 

218614 

ISH 

1466/71 

SIO 

61-31 

USNM 

208111 

Standard length (mm) 

20 

23 

32.5 

36 

41 

152 

222 

223 

Length 









Illicium 

19.0 

25.2 

108 

73.6 

107 

102 

111 

94.2 

Longest 

premaxillary 

tooth 









Longest 

dentary 

tooth 




5.9 

5.0 

2.2 

3.0 

3.0 

Longest 
caudal ray 

27.0 

— 

— 

26.4 

31.2 

22.4 

27.0 

— 

Teeth 









Premaxillary 

0 

— 

— 

3 

2 

3 

3 

10 

Dentary 

0 

— 

10 

6 

10 

17 

14 

18 

Dorsal-fin rays 

6 

5 

5 

7 

6 

5 

6 

5 

Anal-fin rays 

6 

6 

5 

7 

6 

5 

6 

6 

Pectoral-fin rays 

19 

17 

16 

18 

18 

17 

18 

17-18 


'Metamorphosal stage. 
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of three pairs of filaments; edge of premaxilla and dentary in 
resorption; jaw teeth absent; enlarged cephalic lateral line 
organs absent; skin and subdermal pigment absent (possibly 
bleached out). 

DISTRIBUTION. Gigantactis perlatus is known from eight 
specimens collected from seven widely distributed capture 
sites: two in the western North Atlantic, one in the South At¬ 
lantic off the tip of Africa, one in Indonesian waters, one in the 
Hawaiian Islands, one in the Gulf of Panama, and one in the 
eastern South Pacific at approximately 35°S, 91 W (Fig. 65). 
The 36-mm Hawaiian specimen (LACM 36875-2) was col¬ 
lected with a closing net between 670 and 805 m. The remain¬ 
ing material was captured by open gear fished at maximum 
depths of between 800 and 2000 m. 

COMMENTS. Among the Gigantactis species characterized 
by having relatively short illicia (less than 120% SL; Table 1), 
G. perlatus is distinguished by the characters of the esca: the 
numerous, small, slightly elongated papillae (not distally flat¬ 
tened as in members of the G. vanhoeffeni group), the extreme 
development of the distal prolongation, and the characteristic 
pattern of the filaments and appendages. The presence of 
paired, posteroproximal appendages is shared only with adult 
specimens of G. longicirra; but this species, besides lacking a 




i-1 i-1 

Figure 39. Escae of Gigantactis perlatus , left lateral views: A. 23 mm, 
MCZ 51327; B. 152 mm, ISH 1466/71. Drawn by K. Elsman. 


distal prolongation of the bulb, differs from G. perlatus in tooth 
pattern, median fin-ray counts, and caudal fin-ray lengths. A 
similar tooth pattern in which few, relatively large dentary 
teeth are arranged in two irregular series is found only in G. 
golovani. The latter species is very distinct from G. perlatus, 
however, in the length of the illicium (greater than 180% SL in 
G. golovani) and in nearly all escal characters (Figs. 39, 43) 

Gigantactis elsmani new species 

Figures 4E, 41, 42, 65: Tables 1,2, 11 

MATERIAL. Two metamorphosed females (283-384 mm). 

Holotype: ISH 1360/71, 384 mm, 10°57'S, 11°20'W, 0- 
1900 m. 

Paratype: LACM 10687-L 283 mm, 63°00'S, 114°34'W, 0- 
2932 m, bottom depth 5051 m. 

Referred material: The following specimen is tentatively re¬ 
ferred to G. elsmani: MCZ 51269, 1 1.5 mm, 34°26'S, 16 1 l'E. 

DIAGNOSIS. Metamorphosed females of G. elsmani differ 
from those of other species of the genus in having a single prox¬ 
imal pair and two distal pairs of large escal filaments and in 
lacking a distinct distal prolongation of the escal bulb. They are 
further distinguished in having the following combination of 
characters: illicial length less than 120% SL (93-105%); escal 
papillae absent; dentary teeth relatively short (longest 2.8% 
SL), arranged in 5 longitudinal series; rays of caudal fin less 
than 30% SL. 

Males and larvae unknown. 

DESCRIPTION. Illicium without filaments, proximal part lat¬ 
erally compressed, depth at base about 3 times width. Escal 
bulb club-shaped without distal prolongation; proximal part of 
bulb darkly pigmented, covered with spines to (or slightly be¬ 
yond) photophore; distal part of bulb above photophore bearing 
numerous short filaments and 2 pairs of large filaments; a pair 
of large, proximal filaments reaching beyond tip of longest dis¬ 
tal filaments. 

Esca extremely similar in two known specimens (the proxi¬ 
mal and distal pairs of long filaments arise in exactly the same 
position and seem to be of very similar relative length, although 
some appear to be broken in the holotype); number of short, 
distal filaments somewhat greater, and longest slightly longer in 
holotype; pigmentation on posterior margin of bulb just below 
photophore deeply cleft in holotype, forming a rounded inden- 



B 


♦ 





Figure 40. Gigantactis perlatus , female, 222 mm, SIO 61-31: A. Den¬ 
tary teeth, left lateral view; B. Diagrammatic representation of dentary- 
tooth pattern. 
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tation in paratype; spines absent on unpigmented part of bulb 
in holotype, covering proximal part of bulb in paratype (Fig. 

41) . 

Number of teeth on each premaxilla 32 in both specimens, 
arranged in 2-3 overlapping, longitudinal series, external and 
posteriormost turned forward; longest premaxillary tooth 1.2% 
SL in holotype, approximately 1.0% in paratype. Number of 
dentary teeth 56 in holotype, 35 in paratype, longest 2.8% SL 
in both; dentary teeth in posterior part of jaw arranged in 5 
longitudinal series, an external, a median, and 3 internal (Fig. 

42) . 

Dorsal-fin rays 5, anal-fin rays 4-5, pectoral-fin rays 16-17 
(Table 2); longest rays of caudal fin (second and seventh) 21- 



Figure 41. Esca of Gigantactis elsmani , holotype, 384 mm, ISH 
1360/71, posterolateral view. Drawn by K. Elsman. 


27% SL; skin coverage of caudal fin and membranes between 
caudal rays well developed (Fig. 4E). 

The 11.5-mm metamorphosal stage tentatively referred to 
this species (MCZ 51269) with illicial length of about 10% SL; 
esca with naked, unpigmented skin, a short conical distal pro¬ 
longation and papilliform rudiments of a pair of filaments on 
base; edge of jaws in resorption, no rudiments of teeth; on each 
side, a series of seven or eight enlarged supraorbital lateral line 
organs, the longest about 10% SL; skin faintly pigmented; no 
distinct dorsal subdermal pigment (specimen somewhat 
bleached); differs from holotype and paratype in having four 
dorsal-fin rays and 18 pectoral-fin rays (Table 11). 

DISTRIBUTION. Gigantactis elsmani is known from two spec¬ 
imens: the holotype taken from between the surface and 1900 
m in the central Atlantic at approximately 11 °S, and the para¬ 
type from between the surface and 3000 m in the eastern South 
Pacific at 63 °S. A third specimen, tentatively referred to this 
species, is from the South Atlantic off Cape Town, South Af¬ 
rica (Fig. 65). 

ETYMOLOGY. This species is named for the late Kai L. Els¬ 
man, whose superb illustrations have added immeasurably to 
this revision. 

COMMENTS. Among the Gigantactis species with an illicial 
length of less than 120% SL (Table 1), G. elsmani is clearly 
distinguished by the characters of the esca: the lack of a dis¬ 
tinct, distal prolongation of the escal bulb and the presence of a 
single proximal and two distal pairs of large filaments. Speci¬ 
mens lacking escae may be identified by using a combination of 
characters including a low number of fin rays, a relatively high 
number of posterior longitudinal series of dentary teeth, and 
well-developed skin coverage on the caudal fin. 

Gigantactis golovani new species 

Figures 4J, 43, 44, 65; Tables 1,2, 12 

Gigantactis vanhoeffeni, Parin and Golovan 1976:271 (in 
part, one specimen). 




Figure 42. Gigantactis elsmani , holotype, female, 384 mm, ISH 
1360/71: A. Dentary teeth, left lateral view; B. Diagrammatic represen¬ 
tation of dentary-tooth pattern. E = external series; M = median se¬ 
ries; I = internal series. 
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MATERIAL. Three metamorphosed females (25-179 mm). 

Holotype: ISH 2250/71, 179 mm, 2°27'S, 19°00'W, 0-660 
m. 

Paratypes: ZIAN 44263, 153 mm, 10°36'N, 17°38'W, 0- 
1550 m; MCZ 51272, 25 mm, 14°43'N, 25°27'W, 0-720 m. 

The following specimen, tentatively referred to this species, 
is not included in the description below (but data given in Table 
12): LACM 37517-1, 29 mm, Hawaii, off leeward Oahu, 0- 
2100 m. 

DIAGNOSIS. Metamorphosed females of G. golovani differ 
from those of other species of the genus in having branched, 
distal escal filaments, a single long filament below the anterior 
margin of the escal bulb, and several similar filaments on and 
below the posterior margin of the escal bulb. They are further 
distinguished in having the following combination of charac¬ 
ters: illicial length 180-200% SL (except in juveniles); escal pa¬ 
pillae absent; dentary teeth relatively long (largest 4.4-4.5% 
SL), arranged in 2, possibly 3, very irregular, longitudinal se¬ 
ries; rays of caudal fin less than 35% SL. 

Males and larvae unknown. 

DESCRIPTION. Illicium nearly cylindrical throughout, length 
183-199% SL, 72% in 25-mm juvenile. Escal bulb club-shaped 
without distal prolongation, naked and unpigmented except at 
base; a group of branched distal filaments; a single, long fil¬ 
ament on anterior margin of base of bulb; numerous filaments 
of different length (some reaching beyond the tip of the distal 
filaments) on posterior margin of proximal part of bulb and on 
illicium below bulb (Fig. 43). Esca of larger paratype less well 
preserved, but number and distribution of filaments quite simi¬ 
lar; filaments on proximal part of esca and on illicium shorter, 
not reaching beyond base of distal filaments. Esca of juvenile 
paratype (Fig. 43A) with distribution of filaments similar to 

Table 11. Counts and measurements in percent of SL of females of 
Gigantactis elsmani . 


Character 

MCZ 1 

51269 

Paratype 

LACM 

10687-1 

Holotype 

ISH 

1360/71 

Standard length (mm) 

11.5 

283 

384 

Length 

Illicium 

-10 

92.6 

105 

Longest premaxillary 

— 

1.1 

1.2 

tooth 

Longest dentary tooth 

— 

2.8 

2.8 

Longest caudal ray 

40.0 

20.8 

27.3 

Teeth 

Premaxillary 

0 

32 

32 

Dentary 

0 

35 

56 

Dorsal-fin rays 

4 

5 

5 

Anal-fin rays 

5 

4 

5 

Pectoral-fin rays 

18 

17 

16 


•Metamorphosal stage tentatively referred to this species. 


that of holotype, but number somewhat less, considerably 
shorter, and unbranched. 

Premaxillary teeth 20 in holotype (longest 1.7% SL), 17 in 
larger paratype (longest 1.8% SL), 5 in smaller paratype (long¬ 
est 2.0% SL). Dentary teeth 17 in holotype, 14 in larger para¬ 
type, 10 in smaller paratype (Fig. 44). 

Dorsal-fin rays 6, anal-fin rays 6-7, pectoral-fin rays 14-16 
(Table 2); longest caudal rays (second and seventh) 30-32% SL 
in holotype, 28-31% SL in larger paratype; caudal-fin rays con¬ 
nected by transparent membranes; pigmented skin covering 
median caudal rays, which are broad, tapering only at tip (Fig. 
4J, Table 12). 

The 29-mm juvenile (LACM 37517-1, Table 12), tentatively 
referred to this species, differs from the type material in having 
only about four distal escal filaments, five proximal filaments 
on posterior margin, and none on anterior margin; it is similar 
to the type material in the arrangement of the escal filaments, 
in lacking a distal prolongation of the escal bulb, and in the 



Figure 43. Escae of Gigantactis golovani, left lateral views: A. Para¬ 
type, 25 mm, MCZ 51272; B. Holotype, 179 mm, ISH 2250/71. Drawn 
by K. Elsman. 
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dentary tooth pattern, which consists of a few (9) large (the six 
largest 3-5% SL) teeth arranged in two (3?) irregular series. 

DISTRIBUTION. Gigantactis golovani is known from three 
specimens all collected in the eastern tropical Atlantic Ocean 
(Fig. 65). The material was captured by open gear fished at 
maximum depths of between 660 and 1550 m. A fourth speci¬ 
men, tentatively referred to this species, is from Hawaii, col¬ 
lected between the surface and 2100 m. 

ETYMOLOGY. Gigantactis golovani is named in honor of 
George Golovan of the Institute of Oceanology of the Academy 
of Sciences of the USSR, in appreciation for his making large 
and valuable collections of ceratioids available to us. 

COMMENTS. The intermediate illicial length of G. golovani 
(180 to 200% SL, comparable only to G. paxtoni, G. gargantua 
and G. savagei) easily separates this from the eight species in 
which the illicium is less than 120% SL (Table 1), and, at the 
same time, distinguishes it from all remaining species in which 
the illicium is considerably longer. In escal characters, G. golo¬ 
vani is unique in having branched, distal filaments and a single 
anterior filament below the base of the escal bulb and several 
similar filaments on and below its posterior margin. Some 
branched distal filaments and several filaments on and below 
the base of the escal bulb are present in large specimens of G. 
gargantua and G. macronema; but, in these forms, the proximal 
filaments are concentrated anteriorly (Figs. 46, 52). In dentary 
tooth pattern (in which the teeth are relatively long, but few in 
number and irregularly arranged), G. golovani is similar only to 
G. perl at us. 

Gigantactis gargantua new species 

Figures ID, 4H, 45, 46, 66; Tables 1, 2, 13 


Holotype: LACM 6903-32, 408 mm, 32 0 16'N, 1 17 0 43'W, 0- 
1250 m, bottom depth 1775 m. 

Paratypes: IOAN uncatalogued, 325 mm, 31°30.8'S, 95° 
27.2'E, 0-1400 m; LACM 30415-27, 25 mm, 28°44'N, 
118° 10'W, 0 -1850 m; LACM 32749-3, 49 mm, 21°20-30'N, 
158°20-30'W, 0-1000 m; LACM 30997-2, 105 mm, 31°32'N, 
118°29'W, 0-1300 m; LACM 30996-16, 106 mm, 31°54'N, 
118°39'W, 0-500 m; LACM 9748-28, 166 mm, 32°13'N, 
117°47'W, 0-835 m, bottom depth 1756 m. 

DIAGNOSIS. Metamorphosed females of G. gargantua dilTer 
from those of other species of the genus in having the following 
combination of characters: illicial length 134-354% SL; 4 to 5 
pairs of large, distal escal filaments; 30 to 50 proximal fil¬ 
aments centered on anterior margin of escal bulb; escal papillae 
absent; dentary teeth relatively short (longest 2.3% SL), ar¬ 
ranged posteriorly in 4 longitudinal series; second and seventh 
caudal-fin rays extremely long (30-47% and 54-76% SL, re¬ 
spectively). 

Males unknown (probably included in Gigantactis Male 
Group I). 

Larvae unknown. 

DESCRIPTION. Illicium usually without filaments (some fil¬ 
aments on distal part of illicium of 325-mm specimen, IOAN 
uncatalogued), distinctly compressed proximally, depth near 
base more than twice width in holotype; illicial length 134— 
216% SL in five metamorphosed specimens from eastern Pa¬ 
cific, 354% SL in specimen from Indian Ocean (325 mm, 
IOAN uncatalogued). Escal bulb club-shaped with a short, dis¬ 
tal prolongation; posterior surface of distal prolongation darkly 
pigmented, with a distal and 2 or 3 lateral pairs of swellings 
forming bases for 4-5 pairs (2 on distal pair of swellings) of 


Gigantactis sp. n., Pietsch 1972a:42, 43, 45, fig. 24(2) 
(otolith described, figured). 

MATERIAL. Seven females; six metamorphosed (49-408 
mm), and one in metamorphosis (25 mm). 



B 


# 



Figure 44. Gigantactis golovani , holotype, female, 179 mm, ISH 
2250/71: A. Dentary teeth, left lateral view; B. Diagrammatic represen¬ 
tation of dentary-tooth pattern. 


Table 12. Counts and measurements in percent of SL of females of 
Gigantactis golovani . 


Paratype 


Character 

Paratype 

MCZ 

51272 

LACM* 

37517-1 

IOAN 

uncata¬ 

logued 

Holotype 

ISH 

2250/71 

Standard length (mm) 

25 

29 

153 

179 

Length 

Illicium 

72.0 

93.0 

183 

199 

Longest premaxillary 

2.0 

1.7 

1.8 

1.7 

tooth 

Longest dentary tooth 

4.4 

5.0 

4.4 

4.5 

Longest caudal ray 

— 

32.0 

31.4 

31.8 

Teeth 

Premaxillary 

5 

5 

17 

20 

Dentary 

10 

9 

14 

17 

Dorsal-fin rays 

6 

5 

6 

6 

Anal-fin rays 

6 

6 

6 

7 

Pectoral-fin rays 

— 

17 

16 

15-14 


! Only tentatively referred to G. golovani. 


46 Contributions in Science, Number 332 


Bertelsen, Pietsch & Lavenberg: Gigantactinid Anglerfishes 
















Figure 45. Escae of Gigantactis gargantua, posterolateral views: A. Paratvpe, 105 mm, LACM 30997-2; B. Holotype, 408 mm, LACM 6903-32 
Drawn by K. Elsman. 
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Table 13. Counts and measurements in percent of SL of females of Gigantactis gargantua . 


Character 

Paratype 1 

LACM 

30415-27 

Paratype 

LACM 

32749-3 

Paratype 

LACM 

30997-2 

Paratype 

LACM 

30996-16 

Paratype 

LACM 

9748-28 

Paratype 

IOAN 

uncatalogued 

Holotype 

LACM 

6903-32 

Standard length 
(mm) 

25 

49 

105 

106 

166 

325 

408 

Length 








Illicium 

50.0 

208 

216 

190 

189 

354 

134 

Longest 

premaxillary 

tooth 

<0.5 

0.8 

0.8 

0.9 

0.7 

0.9 

0.8 

Longest 

dentary 

tooth 

<0.5 

1.6 

1.7 

2.1 

1.9 

1.3 

2.3 

Longest 
caudal ray 

25.0 

67.3 

54.3 

59.4 

54.8 

76.0 

broken 

Teeth 








Premaxillary 

2 

7 

15 

11 

17 

34 

59 

Dentary 

5 

16 

31 

35 

41 

46 

75 

Dorsal-fin rays 

7 

6 

6 

5 

6 

6 

5 

Anal-fin rays 

6 

6 

6 

6 

6 

6 

6 

Pectoral-fin rays 

19 

19 

19-20 

20 

21 

20 

22 


1 Metamorphosal stage. 

large, unpigmented filaments, more or less branched in large 
specimens (Fig. 45); pore of photophore on a pigmented pa¬ 
pilla; proximal part of bulb spinulose, unpigmented, with nu¬ 
merous filaments of different length (longest reaching beyond 
tip of distal prolongation), longest and most dense on anterior 
margin. Esca of 408-mm holotype (Fig. 45B) differing from 
those of paratypes: proximal, right swelling of distal prolonga¬ 
tion small, deformed, with only a short filament (possibly in re¬ 
generation); division into six pairs of distal filaments less 
distinct, nearly all branched, some bifurcated near close-set 
bases; proximal filaments more numerous, group centered on 
anterior margins surrounding base of bulb. Most escal filaments 
of type material slightly swollen at tip. 

Premaxillary teeth increasing in number with standard 
length from 7 in smallest paratype to 59 in holotype (longest 
tooth 0.7-0.9% SL). Dentary teeth increasing in number with 
standard length from 16 in smallest paratype (longest 1.6% SL) 
to 75 in holotype (longest 2.3% SL), arranged posteriorly in 4 
longitudinal series, some teeth of second external series present 
anteriorly in the jaw of large specimen (Fig. 46, Table 13). 

Dorsal-fin rays 5-7, anal-fin rays 6, pectoral-fin rays 19-22 
(Table 2); skin coverage of proximal part of caudal fin well- 
developed (Fig. 4H). 

The 25-mm metamorphosal stage (LACM 30415-27) with il- 
licial length 50% SL; esca with short distal prolongation and 
indistinct rudiments of distal filaments; teeth in early develop¬ 
ment; no enlarged lateral line organs on head; dorsal subdermal 
pigment faint (Table 13). 


DISTRIBUTION. Gigantactis gargantua is known from six 
specimens collected in the eastern North Pacific Ocean off 
southern California and the Hawaiian Islands, and a seventh 
individual collected in the eastern south Indian Ocean (Fig. 
66). The material was taken by open gear fished at maximum 
depths of between 500 and 1300 m. 

ETYMOLOGY. Gargantua, a gigantic king, was the hero of a 
satirical romance written by Rabelais in 1535. 

COMMENTS. Gigantactis gargantua, G. herwigi, and G. wa- 
termani form a group of closely related forms here referred to 
as the G. gargantua group (Table 1). They are distinguished 
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• • ...._i;;. V-V- r.-«*--*-- - - -• e, 

""•h 

Figure 46. Gigantactis gargantua , paratype, female, 106 mm, LACM 
30996-16: A. Dentary teeth, left lateral view; B. Diagrammatic repre¬ 
sentation of dentary-tooth pattern. E = external series; M = median 
series; I = internal series. 
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from other members of the genus in having four to five pairs of 
large, distal filaments arising from swollen bases, a group of 
proximal filaments centered on the anterior margin of the bulb, 
and the especially prolonged second and seventh caudal fin 
rays. Gigantactis gargantua differs from G. watermani and G. 
herwigi in details of the escal morphology, particularly in hav¬ 
ing a greater number of proximal filaments (about 20 to 50 
compared with 12 and 7 in G. watermani and G. herwigi, re¬ 
spectively). 

The material forming the G. gargantua group is quite similar 
in nearly all characters. However, we recognize three species 
within the group for the following reasons: the six meta¬ 
morphosed specimens from the Pacific and Indian Ocean, here 
described as G. gargantua, agree completely in the escal char¬ 
acters that separate them from the two Atlantic specimens; in 
light of the small intraspecific and ontogenetic variation in 
these characters observed in other Gigantactis species, it seems 
unlikely that the differences between the two Atlantic speci¬ 
mens could be explained in this way. The variation in illicial 
length is unusually great in G. gargantua compared to that in 
most other Gigantactis species, even within the representatives 
of the eastern Pacific population. For this reason, the extreme 
illicial length observed in the specimen from the Indian Ocean 
(IOAN uncatalogued) is not considered to express specific dis¬ 
tinction. For the same reason, the large difference in illicial 
length between the holotypes of G. watermani and G. herwigi 
may not be a diagnostic means of distinguishing these two 
forms. 

Gigantactis watermani new species 

Figures 47-49, 66; Tables 1, 2 

MATERIAL. A single metamorphosed female, the holotype: 
ISH 2330/71, 99 mm, 1°04'N, 18°22'W, 0-2100 m. 

DIAGNOSIS. Metamorphosed females of G watermani differ 
from those of other species of the genus in having the following 
combination of characters: illicial length 231% SL; 5 pairs of 
large, distal escal filaments; 12 proximal filaments centered on 
anterior margin of escal bulb; escal papillae absent; dentary 
teeth short (longest 2.5% SL), arranged posteriorly in 4 longitu¬ 
dinal series; second caudal-fin ray extremely long (70% SL), 


seventh caudal-fin ray broken in holotype (remaining portion 
measures 30% SL). 

Males and larvae unknown. 

DESCRIPTION. Illicium without filaments, proximal part not 
distinctly compressed. Escal bulb club-shaped with a darkly 
pigmented, distal prolongation approximately five times as long 
as bulb diameter, with proximal one-half greatly swollen; distal 
prolongation bearing 5 pairs of stout, tapering filaments, all but 
distal-most pair densely covered with black pigment except for 
narrow, tapering tip; opening of pore of photophore present in 
darkly pigmented skin at base of distal prolongation, not raised 
on a papilla; 12 narrow, unpigmented filaments on anterior mar¬ 
gin of base of bulb, longest reaching base of distal-most pair of 
distal filaments; base of bulb proximal to filaments pigmented 
and spinulose (Fig. 48). 

Premaxillary teeth 16 (longest 1.1% SL); dentary teeth 43, 
arranged in 4 longitudinal series in posterior part of jaw, some 
teeth of second external series present anteriorly (Fig. 49). 

Dorsal-fin rays 6, anal-fin rays 5, pectoral-fin rays 18-19 
(Table 2). 

DISTRIBUTION. Gigantactis watermani is known only from 
the holotype collected from between the surface and 2100 m in 
the eastern tropical Atlantic at approximately 1°N, 18°W 
(Fig. 66). 

ETYMOLOGY. This species is named for Talbot Howe Water¬ 
man in recognition of his outstanding contribution to our knowl¬ 
edge of the anatomy of Gigantactis (see Waterman 1948). 

COMMENTS. Gigantactis watermani is a member of the G. 
gargantua group (Table 1). It is distinguished from the other 
two members of this group (G. gargantua and G. herwigi) in 
having a more elongate, distal escal prolongation and larger 
and more heavily pigmented proximal portions of the distal es¬ 
cal filaments. It is further distinguished from G. gargantua in 
having fewer proximal filaments that are all restricted to the 
anterior margin of the escal bulb. 

Gigantactis herwigi new species 

Figures 4G, 50, 51, 66; Tables 1, 2 

MATERIAL. A single metamorphosed female, the holotype, 
ISH 972/68, 262 mm, 4°43'S, 26°39'W, 0-2000 m. 
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DIAGNOSIS. Metamorphosed females of G. herwigi differ 
from those of other species of the genus in having the following 
combination of characters: illicial length 373% SL; 4 pairs of 
large, distal escal filaments; 7 proximal filaments centered on 
anterior margin of escal bulb; escal papillae absent; dentary 
teeth short (longest 1.6% SL), arranged posteriorly in 4 longitu¬ 
dinal series; second and seventh caudal-fin rays prolonged (70 
and 95% SL, respectively). 

Males and larvae unknown. 

DESCRIPTION. Illicium without filaments, proximal part 
slightly compressed laterally. Escal bulb club-shaped, without 



Figure 48. Esca of Gigantactis watermani , holotype, 99 mm, ISH 
2330/71, left lateral view. Drawn by K. Elsman. 


distinct prolongation, bearing 4 pairs of large, unbranched, dis¬ 
tal filaments, slightly swollen and pigmented posteriorly at 
base; opening of pore of photophore on pigmented papilla; prox¬ 
imal part of bulb spinulose with 7 narrow, unpigmented fil¬ 
aments on anterior margin of base of bulb, longest reaching 
beyond base of distal filaments (Fig. 50). 

Premaxillary teeth 34 (longest 0.7% SL); dentary with ap¬ 
proximately 65 teeth, arranged posteriorly in 4 series, some 
teeth of second external series present anteriorly (Fig. 51). 

DISTRIBUTION. Gigantactis herwigi is known only from the 
holotype collected from between the surface and 2000 m in the 
tropical Atlantic at approximately 4°S, 26 °W (Fig. 66). 

ETYMOLOGY. This new form is named after the German Re¬ 
search Vessel Walther Herwig, which has been used during nu¬ 
merous expeditions since 1966 to collect an outstandingly rich 
resource of deepsea fishes, including the holotype of G. herwigi 
as well as nearly all Gigantactis material catalogued at the In- 
stitut fur Seefischerei, Hamburg (ISH). 

COMMENTS. Gigantactis herwigi is a member of the G. 
gargantua group (Table 1). It differs from other members of 
this group in lacking a distinct prolongation of the escal bulb. It 
further differs from G. gargantua in having all distal filaments 
of the esca unbranched and proximal escal filaments (7 com¬ 
pared to about 30 in G. gargantua) restricted to the anterior 
margin of the bulb (surrounding the bulb in G. gargantua). It 
further differs from G. watermani in having distal filaments 
that are less swollen and that are pigmented only near the base 
(swollen and darkly pigmented for more than half their length 
in G. watermani ), and in having unpigmented proximal fil¬ 
aments (pigmented in G. watermani). 

Gigantactis macronema Regan 

Figures IE, 41, 22, 52, 53, 67; Tables 1, 2, 14 

Gigantactis macronema Regan 1925:565 (original descrip¬ 
tion, single specimen); Regan 1926:38, pi. 11 (description after 
Regan 1925); Regan and Trewavas 1932:93, 94 (description 
after Regan 1925, 1926, in key); Waterman 1939b:84-85 (com¬ 
parison with G. longicirra, largest known gigantactinid); Water¬ 
man 1948:130 (comparison with G. longicirra ); Bertelsen 
1951:150-152, fig. 101, table 31 (comparison with all known 
material, comments); Grey 1956:267 (synonymy, vertical dis¬ 



figure 49. Gigantactis watermani, holotype, female, 99 mm, ISH 
2330/71: A. Dentary teeth, left lateral view; B. Diagrammatic represen¬ 
tation of dentary-tooth pattern. E = external series; M = median se¬ 
ries; I = internal series. 
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tribution); Robins and Courtenay 1958:151 (comparison with 
additional specimen designated Gigantactis sp.); Fitch and Lav- 
enberg 1968:135-137, fig. 74 (distinguishing characters, natu¬ 
ral history, fishery information, other family members off 
California); Pietsch 1972a:29, 34, 35, 41, 42, 45 (comments on 
osteology, holotype with five pectoral radials). 

MATERIAL. Ten metamorphosed females, 34-354 mm. 

Holotype of Gigantactis macronema: ZMUC P92130, 98 
mm, 31 °47'N, 41 °4TW, 5000 m wire. 

Referred material: ISH 1596/71, 232 mm, 27° 14'S, 2°56'E, 
0-2000 m; LACM 37516-1, 34 mm, Hawaii, off leeward 
Hawaii, 0-950 m; LACM 32745-2, 37.5 mm, 21°00'N, 
158 ° 20'W, 0-930 m; LACM 9036-36, 93 mm, 33°26'N, 
118 °33'W, 0-1100 m, bottom depth 1270 m; LACM 6902-38, 



Figure 50. Esca of Gigantactis herwigi, holotype, 262 mm, ISH 972/- 
68, left lateral view. Drawn by K. Elsman. 


110 mm, 32°36'N, 118°05'W, 0-650 m; LACM 30599-20, 354 
mm, 33°22'N, 118 02'W, 0-650 m; MCZ 51255, 141 mm, 
23°04'N, 45"10'W, 0-1100 m (cleared and stained); SIO 
73-156, 35 mm, 28°18.5'N, 155°14.5'W, 3000 m wire; SIO 
57-46, 62 mm, 28°51'N, 118°1LW, 0-1041 m, bottom depth 
1280-1830 m. 

DIAGNOSIS. Metamorphosed females of G. macronema differ 
from those of other species of the genus in having the following 
combination of characters: illicial length 340-447% SL; escal 
bulb with a lightly pigmented, truncated distal prolongation; 
8-20 long distal filaments; escal papillae absent; proximal escal 
filaments absent; dentary teeth short (longest 1.3-3.4% SL, 
average 2.3% SL), arranged posteriorly in 2 longitudinal series; 
length of caudal-fin rays less than 40% SL; skin coverage of 
proximal part of caudal fin weakly developed, caudal-fin rays 
free nearly to base. 

Males unknown (probably included in Gigantactis Male 
Group I). 

Larvae unknown (probably included in Gigantactis Larval 
Group B). 

DESCRIPTION. Illicium without filaments (except in the 354- 
mm specimen. Fig. 52B, in which distal sixth of illicial length 
covered with unpigmented, short filaments, each with white 
swollen base), nearly cylindrical throughout length, depth less 
than twice width; illicial length variable and unrelated to SL. 
Esca of holotype (not well preserved, see comments below) with 
remains of at least 8 filaments at tip of distal prolongation; es¬ 
cal bulb of 93-, 141- and 243-mm specimens (all well preserved 
and quite similar, Fig. 52) elongate and club-shaped, increasing 
gradually in width from illicium toward unpigmented area sur¬ 
rounding photophore; skin of bulb spinulose except area distal 
to photophore; pore of photophore raised on papilla, pigmented 
at tip; distal prolongation truncated, faintly pigmented on pos¬ 
terior margin, length more than twice width at base; 16 distal 
filaments, symmetrically arranged more or less in close-set 
pairs, each with a small swelling at tip; esca of 354-mm speci¬ 
men (Fig. 52B) with somewhat shorter distal prolongation bear¬ 
ing more numerous filaments (approximately 20) that are close- 
set and less distinctly arranged in pairs, some bifurcated; esca 



Figure 51. Gigantactis herwigi f holotype, female, 262 mm, ISH 
972/68: A. Dentary teeth, left lateral view; B. Diagrammatic represen¬ 
tation of dentary-tooth pattern. E = external series; M = median se¬ 
ries; I = internal series. 
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of 110-mm specimen with distal filaments lost; esca of 35-mm 
specimen with about 8 distal filaments. 

Number of teeth on each premaxilla increasing with stan¬ 
dard length from 3-5 in smaller specimens to 23 in largest, 
those in posterior part of jaw turned forward (Fig. 53, Table 
14); longest premaxillary tooth 0.6- 1.6% SL. Number of den¬ 
tary teeth varying between 18 and 31 in 6 largest specimens, 
those in posterior part of jaw arranged in 2 longitudinal series 
(Fig. 53; in the larger specimens, teeth of the second external, 
and a few of the first internal series are present more anteriorly 
in the jaw). 

Dorsal-fin rays 5-6, anal-fin rays 5-6, pectoral-fin rays 17-20 
(Table 2); skin coverage of proximal part of caudal fin less de¬ 
veloped than in most other species (Fig. 41), rays free nearly to 
base, skin nearly cylindrical without connecting membranes; 
longest caudal-fin rays (second and seventh) 26-37% SL, only 
slightly longer than intermediate rays. 



Figure 52. Escae of Gigantactis macronema, left lateral views: A. 232 
mm, ISH 1596/71; B. 354 mm, LACM 30599-20. Drawn by K. Elsman. 


DISTRIBUTION. Gigantactis macronema is known from the 
north and south Atlantic, from the eastern Pacific just north 
and west of the Hawaiian Islands, and from off the coasts of 
southern California and Baja California (Fig. 67). The material 
was captured by open gear fished at maximum depths of be¬ 
tween 650 and 2500 m. 

COMMENTS. Gigantactis macronema is one of a number of 
Gigantactis species that have an illicium that is more than 
twice the standard length (Table 1). These forms, here referred 
to as the G. macronema group, are further characterized by the 
absence of filaments on the proximal part of the escal bulb and 
in having relatively small dentary teeth (those in the posterior 
part of the jaw in 2, rarely 3 longitudinal series) and a caudal 
fin with weakly developed skin coverage (the second and sev¬ 
enth caudal rays are the longest, usually 30-35% SL, but only 
slightly longer than the intermediate rays). Gigantactis mac¬ 
ronema differs from the other three members of the G. mac¬ 
ronema group in the length of the illicium (less than 275% SL 
in the other members) and in the size, shape and pigmentation 
of the distal prolongation of the escal bulb (dark and tapering 
in G. savagei; with a distal pigmented patch and only slightly 
raised in G. microdontis; distal prolongation absent in G. ios). It 
further differs from G. microdontis and G. ios in the length of 
the dentary teeth (the longest in these species is 1.1-1.6% SL, 
average 1.3% SL). 

The esca of the holotype of G. macronema was not described 
in the original description (Regan 1925). A well-developed dis¬ 
tal prolongation of the escal bulb and some slender distal fil¬ 
aments, however, are shown in an illustration provided by 
Regan (1926, pi. 11). The esca is now dehydrated and shrunken 
so that the position and the number of filaments of the distal 



b •• *• 


• • 

Figure 53. Gigantactis macronema, female, 354 mm, LACM 30599-20: 
A. Premaxillary and dentary teeth, left lateral view; B. Diagrammatic 
representation of dentary-tooth pattern. E = external series; M = me¬ 
dian series. 
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prolongation is difficult to ascertain; the remains of at least 
eight filaments are present. Because of the poor condition of the 
holotype, the allocation of our material to this species is open to 
some doubt. However, all differ significantly from material of 
the other three species of the G. macronema group in illicial 
length (in addition to other differences discussed above). 

The 62-mm specimen (lacking an esca) is tentatively referred 
to this species because of the great length of the remaining part 
of the illicium (281% SL), which appears to have been broken 
some distance below the esca. 

Gigantactis savagei new species 

Figures 54, 55, 67; Tables 1, 2, 15 

MATERIAL. Three females: two metamorphosed (56-150 
mm), and one in metamorphosis (19 mm). 

Holotype: LACM 9706-41, 150 mm, 31 °40'N, 120°23'W, 0- 
650 m. 

Paratypes: LACM 37080-1, 56 mm, Hawaii, leeward Oahu, 
0-1250 m; LACM 37520-1, 19 mm, Hawaii, leeward Oahu, 0- 
985 m. The following material, only tentatively referred to this 
species, is not included in the description below (but data given 
in Table 15): LACM 9589-30, 33 mm, 29°01'N, 118°00'W, 0- 
650 m; LACM 9652-32, 44 mm, 3T3LN, 118°26'W, 0-500 
m; SIO H53-340, 38 mm, 41 ° 18'N, 168°21'E, 0-1640 m. 

DIAGNOSIS. Metamorphosed females of G. savagei differ 
from those of other species of the genus in having the following 
combination of characters: illicial length 165-268% SL; escal 
bulb with a darkly pigmented, tapering distal prolongation; 10- 
18 narrow, distal filaments; escal papillae absent; proximal escal 


filaments absent; dentary teeth short (longest 1.7-2.1% SL), ar¬ 
ranged posteriorly in 2-3 longitudinal series; length of caudal- 
fin rays less than 35% SL; skin coverage of proximal part of 
caudal fin weakly developed, caudal-fin rays free nearly to base. 

Males unknown. 

Larvae unknown (probably included in Gigantactis Larval 
Group B). 

DESCRIPTION. Illicium without filaments, length variable 
and unrelated to SL, nearly cylindrical throughout. Escal bulb 
club-shaped, proximal part pigmented and spinulose, without 
filaments; tapering, distal prolongation darkly pigmented (ex¬ 
cept area under swollen bases of filaments), distal filaments not 
arranged in a distinct pattern, largest and most numerous at 
tip, each with a series of small swellings throughout length; 18 
distal filaments in holotype (8 longest present at tip), 10 in met¬ 
amorphosed paratype (5 longest at tip); tissue between oval 
swellings very thin and flexible (Fig. 54). 

Number of premaxillary teeth 7-14 (longest 0.8-1.4% SL); 
number of dentary teeth 17-18 (Fig. 55, Table 15). 

Dorsal-fin rays 5-6, anal-fin rays 5-6, pectoral-fin rays 18-20 
(Table 2); skin coverage of proximal part of caudal fin less de¬ 
veloped than in most other species, rays free nearly to base, 
skin nearly cylindrical without connecting membranes; longest 
caudal-fin rays (second and seventh) 30-35% SL, only slightly 
larger than intermediate rays (Table 15). 

The 19-mm metamorphosal stage (LACM 37520-1) has rela¬ 
tively shorter illicium; esca with conical, distal prolongation 
and four distal filaments; some remains of enlarged supraorbi¬ 
tal lateral line organs; skin and subdermal pigment absent (pos¬ 
sibly bleached away). 


Table 14. Counts and measurements in percent of SL of females of Gigantactis macronema. 


Holotype 



LACM 

SIO 

LACM 

SIO 

LACM 

ZMUC 

LACM 

MCZ 

ISH 

LACM 

Character 

37516-1 

73-156 

32745-2 

57-46 

9036-36 

P92130 

6902-38 

51255 

1596/71 

30599-20 

Standard length 
(mm) 

34 

35 

37.5 

62 

93 

98 

110 

141 

232 

354 

Length 











Iliicium 

447 

340 

184 + 

281 + 

372 

350 

444 

443 

432 

343 

Longest 

premaxillary 

tooth 

1.2 

1.4 

0.8 

1.6 

1.0 

0.8 

1.2 

1.5 

1.3 

0.6 

Longest 
dentary tooth 

3.2 

3.1 

2.7 

3.4 

1.9 

1.4 

3.2 

2.7 

1.9 

1.3 

Longest 
caudal ray 

35.0 

32.9 

29.0 

— 

30.1 

— 

37.3 

30.5 

31.9 

26.3 

Teeth 











Premaxillary 

5 

5 

3 

7 

13 

11 

16 

15 

16 

23 

Dentary 

7 

8 

5 

17 

31 

21 

22 

22 

18 

29 

Dorsal-fin rays 

5 

5 

5 

6 

5 

6 

5 

5 

5 

5 

Anal-fin rays 

5 

5 

5 

6 

5 

5 

6 

5 

5 

5 

Pectoral-fin rays 

19 

17 

19 

18-19 

19 

18 

18 

18 

20 

18 
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DISTRIBUTION. Gigantactis savagei is known only from the 
north Pacific Ocean, from off the coast of southern California 
and the Hawaiian Islands (Fig. 67). This species appears to be 
a relatively shallow-living form: the holotype was captured in 
open gear fished above 700 m; the two paratypes were collected 
by open gear fished at maximum depths of between approx¬ 
imately 1000 and 1250 m. 

ETYMOLOGY. Gigantactis savagei is named in honor of Jay 
M. Savage of the University of Southern California in appre¬ 
ciation for his service as principal investigator of grants from 
the National Science Foundation in support of Ecological Stud¬ 
ies of Midwater Fishes in and about Southern California Bor¬ 
derland Region, 1960-1970. 

COMMENTS. Gigantactis savagei is a member of the G. mac- 
ronema group (Table 1). It differs from the other three mem- 



Figure 54. Esca of Gigantactis savagei , holotype, 150 mm, LACM 
9706-41, left lateral view. Drawn by K. Elsman. 


bers of this group (G. macronema, G. microdontis, and G. /os), 
as well as from all other members of the genus, in escal pigmen¬ 
tation, in the size and shape of the distal prolongation of the 
escal bulb, and in the structure and position of the distal fil¬ 
aments. Gigantactis savagei further differs from G. macronema 
in having a significantly shorter illicium. 

The three juvenile specimens (33-44 mm), tentatively re¬ 
ferred to this species, represent the G. macronema group in il- 
licial length, in lacking proximal escal filaments, and in having 
relatively short dentary teeth in two longitudinal series (Table 
15). In other escal characters, however, they are not in com¬ 
plete agreement with the material here placed within the G. 
macronema group. The largest (44 mm) has nine short distal 
filaments, each with a series of swellings as is characteristic of 
G. savagei, but the bulb is distally unpigmented and without a 
distal prolongation. In each of the two smaller specimens, the 
bulb has a somewhat pigmented, short, conical, distal prolonga¬ 
tion with short rudiments of distal filaments (approximately 7 
in the 38-mm specimen, indistinct rudiments in the 33-mm 
specimen), and two additional filaments at the base. From a 
comparison with specimens of G. macronema and G. microdon¬ 
tis of a similar standard length, it seems less likely that they 
represent one of these species than that they represent develop¬ 
mental stages of G. savagei. 

Gigantactis microdontis new species 

Figures 56-58, 67; Tables 1, 2, 16 

Gigantactis “sp. 2,” Parin et al. 1973:146 (19.5-mm meta- 
morphosal stage). 

MATERIAL. Seven females: six metamorphosed (25.5-127 
mm), and one in late metamorphosis (19.5 mm). 

Holotype: MCZ 52574, 66 mm, 15°12'S, 75°44'W, 0-700 
m, bottom depth 1060 m. 

Paratypes: IOAN uncatalogued, 19.5 mm, 12°30'S, 
87°45'W, 0-100 m; LACM 32776-2, 25.5 mm, 21°20-30'N, 
158°20-30'W, 0-925 m (juvenile); LACM 32791-3, 38.5 mm, 
21 °20-30'N 158°20-30'W, 0-1175 m; LACM 30284-29, 44 
mm, 28°48'N, 118°10'W, 0-650 m (esca poorly preserved); 
LACM 9693-34, 1 18 mm, 31 °45'N, 118°45'W, 0-600 m (esca 
previously drawn, but now lost); LACM 32204-2, 127 mm, 
28°20'N, 118° 18'W, 0-650 m (esca poorly preserved). 



Figure 55. Gigantactis savagei , holotype, female, 150 mm, LACM 
9706-41: A. Dentary teeth, left lateral view; B. Diagrammatic represen¬ 
tation of dentary-tooth pattern. E = external series; M = median se¬ 
ries; I = internal series. 
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Table 15. Counts and measurements in percent of SL of Gigantactis savagei. 



Character 

Paratype 1 

LACM 

37520-1 

LACM 2 

9589-30 

SIO 2 

H53-340 

LACM 2 

9652-32 

Paratype 

LACM 

37080-1 

Holotype 

LACM 

9706-41 

Standard length 
(mm) 

19 

33 

38 

44 

56 

150 

Length 







Illicium 

~65 

273 

165 

260 

268 

265 

Longest 

premaxillary 

tooth 

“ 

1.0 

1.2 

1.3 

1.4 

0.8 

Longest 

dentary 

tooth 

<0.5 

2.0 

2.0 

2.5 

2.1 

1.7 

Longest 
caudal ray 

30.0 

— 

28.2 

32.5 

30.4 

34.7 

Teeth 







Premaxillary 

0 

6 

8 

6 

7 

14 

Dentary 

2-3 

11 

11 

12 

17 

18 

Dorsal-fin rays 

6 

4 

5 

5 

6 

5 

Anal-fin rays 

6 

4 

5 

5 

6 

5 

Pectoral-fin rays 

20 

18 

18-19 

19 

18-19 

18 


^etamorphosal stage, 
tentatively referred to G. savagei. 


DIAGNOSIS. Metamorphosed females of G. microdontis dif¬ 
fer from those of other species of the genus in having excep¬ 
tionally short dentary teeth (longest 1.1-1.6% SL). They 
further differ in having the following combination of charac¬ 
ters: illicial length 216-240% SL (in specimens 38.5 mm and 
longer); escal bulb with a short, distal prolongation pigmented 
on distal surface; 8-10 short, distal filaments; escal papillae ab¬ 
sent; proximal escal filaments absent; dentary teeth arranged 
posteriorly in 2 longitudinal series; length of caudal-fin rays less 
than 45% SL; skin coverage of proximal part of caudal fin 
weakly developed, caudal-fin rays free nearly to base. 

Males unknown. 

Larvae unknown (probably included in Gigantactis Larval 
Group B). 

DESCRIPTION. Illicium without filaments, nearly cylindrical 
throughout length. Escal bulb club-shaped, pigmented only 
near base and on distal part of short, distal prolongation; distal 
patch of pigment oblong in shape, tapering posteriorly towards 
pore of photophore; 10 distal filaments in holotype, 9 in para- 
type, arising from surface of bulb just inside edge of distal pig¬ 
ment patch in 2 nearly parallel, lateral series that meet 
anteriorly; filaments short, approximately diameter of bulb in 
holotype, less in paratype, spatulate and compressed distally 
(Fig. 56); most distal filaments lost in 44-mm and 127-mm 
specimens (but in illicial length, in the shape of the escal bulb, 
and remains of the distal prolongation, they are in good agree¬ 
ment with the above description), those remaining differing in 


being compressed nearly from base; esca of 118-mm specimen 
(Fig. 56C, sketched before being lost) lacking a distinct distal 
prolongation, but bearing 10 filaments of similar shape; late 
metamorphosal stage and juvenile (19.5 and 25 mm, respec¬ 
tively) with illicium short (33% and 43% SL, respectively), and 
esca unpigmented with about 8 short, rudimentary filaments 
close-set on distal surface of bulb (Fig. 56). 

Number of premaxillary teeth 8-16 (longest 0.8-1.0% SL). 
Number of dentary teeth 16-51 (Fig. 57, Table 16). 

Dorsal-fin rays 4-6, anal-fin rays 4-6, pectoral-fin rays 17-19 
(Table 2); skin coverage of proximal part of caudal fin less de¬ 
veloped than in most other species (Fig. 4), rays free nearly to 
base, skin nearly cylindrical without connecting membranes; 
longest caudal-fin rays (second and seventh) 30-43% SL, only 
slightly longer than intermediate rays. 

The 19.5-mm IOAN specimen (Fig. 58) is a late meta¬ 
morphosal stage with nine to ten of anteriormost supraorbital 
lateral line organs enlarged, largest 10% SL; skin very faintly 
pigmented, no distinct subdermal pigmentation (possibly 
bleached). 

DISTRIBUTION. Gigantactis microdontis is known only from 
the eastern Pacific Ocean: three records from off southern Cal¬ 
ifornia, two from the Hawaiian Islands, and two off the coast of 
Peru (Fig. 67). It appears to be a rather shallow-living form; all 
material was collected by open gear fished above 1200 m; 
southern California and Peruvian specimens by gear fished 
above 700 m. 
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Table 16. Counts and measurements in percent of SL of females of Gigantactis microdontis. 


Character 

Paratype 

lOAN 

uncatalogued 

Paratype 

LACM 

32776-2 

Paratype 

LACM 

32791-3 

Paratype 

LACM 

30284-29 

Holotype 

MCZ 

52574 

Paratype 

LACM 

9693-34 

Paratype 

LACM 

32204-2 

Standard length 
(mm) 

19.5 

25.5 

38.5 

44 

66 

118 

127 

Length 








lllicium 

33.0 

43.2 

240 

226 

217 

216 

226 

Longest 

premaxillary 

tooth 



1.0 

0.9 

0.9 

0.8 

1.0 

Longest 

dentary 

tooth 



1.2 

1.6 

1.2 

1.1 

1.3 

Longest 
caudal ray 

30.0 

broken 

31.4 

33.2 

33.3 

31.8 

42.5 

Teeth 








Premaxillary 

— 

— 

13 

9 

8 

13 

16 

Dentary 

— 

— 

28 

16 

22 

28 

51 

Dorsal-fin rays 

4 

5 

6 

5 

5 

6 

5 

Anal-fin rays 

4 

5 

6 

4 

5 

6 

5 

Pectoral-fin rays 

17 

19 

18 

18 

17 

18 

19 


ETYMOLOGY. The name microdontis is derived from the 
Greek mikros , meaning small, and odontas, tooth, in reference 
to the exceptionally small dentary teeth of this species. 

COMMENTS. Gigantactis microdontis is a member of the G. 
macronema group (Table 1), separated from all other species of 
the genus by the characters listed for this group (see species 
account for G. macronema ); it differs from the other members 
of this group (<7. macronema, and G. savagei and G. ios) in pig¬ 
mentation, shape and size of the distal prolongation of the escal 
bulb, and structure and position of the distal escal filaments. It 
further differs from G. macronema in illicial length and from G. 
savagei in the length of the longest dentary tooth. 

Gigantactis ios new species 

Figures 59, 67; Tables 1, 2 

MATERIAL. A single metamorphosed female, the holotype: 
BMNH 1977.9.13.1, 57 mm, 29°49'N, 23°00'W, 1005-1250 
m. 

DIAGNOSIS. Metamorphosed females of G. ios differ from 
those of other species of the genus in having the following com¬ 
bination of characters: illicial length 256% SL; escal bulb with¬ 
out distal prolongation; a dense group of 14 short distal 
filaments; escal papillae absent; proximal escal filaments ab¬ 
sent; dentary teeth short (longest 1.1% SL), arranged posteri¬ 
orly in 2 longitudinal series; length of caudal-fin rays less than 
35% SL; skin coverage of proximal part of caudal fin weakly 
developed, caudal-fin rays free nearly to base. 

Males unknown. 




1 mm 


Figure 56. Escae of Gigantactis microdontis: A. Holotype, 66 mm, 
MCZ 52574, left lateral view; B. Holotype, 66 mm, MCZ 52574, dorsal 
view; C. 118 mm, LACM 9693-34, posterior view. Drawn by K. Elsman. 
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Larvae unknown (probably included in Gigantactis Larval 
Group B). 

DESCRIPTION, lllicium without filaments. Escal bulb club- 
shaped; pigment confined to base of bulb except for a small 
distal spot; distal escal filaments lanceolate with tiny internal, 
transparent bulbs (Fig. 59). 

Premaxillary teeth 16 (longest 0.9% SL); dentary teeth 32. 

Dorsal-fin rays 5, anal-fin rays 5, pectoral-fin rays 18 (Table 
2); skin coverage of proximal part of caudal fin weakly devel¬ 
oped, rays free nearly to base, skin nearly cylindrical without 
connecting membranes; longest caudal-fin ray (seventh) 31% 
SL, only slightly longer than other rays. 

DISTRIBUTION. Gigantactis ios is known only from the holo- 
type collected in a closing trawl between 1005 and 1250 m in 
the eastern North Atlantic Ocean just southwest of Madeira 
(Fig. 67). 

ETYMOLOGY. The name ios (to be pronounced ios) is an ac¬ 
ronym formed from the initial letters of the Institute of 
Oceanographic Sciences, Surrey, England, in recognition of 
important ichthyological contributions made by our colleagues 
of that institution. 

COMMENTS. Gigantactis ios is a member of the G. mac- 
ronema group, distinct from other members of the genus in the 
characters mentioned for this group. It differs from G. mac- 
ronema and G. savagei in the same characters that distinguish 
G. microdontis. It is easily separated from G. microdontis by 
the structure, number, and position of the distal escal filaments. 

Gigantactis Species Incertae Sedis 

Gigantactis filibulbosus Fraser-Brunner 

Gigantactis filibulbosus Fraser-Brunner 1935:326 (original 
description; single specimen, the holotype, BMNH 1934.8.8.92, 
25 mm, 53°15'N, 12°28'W, 0-320 m); Waterman 1939b:85 
(comparison with G. longicirra)\ Bertelsen 1951:150-152, table 
31 (comparison with all known material; comments); Robins 
and Courtenay 1958:151 (depth distribution); Wheeler 



Figure 57. Gigantactis microdontis, female, 118 mm, LACM 9693-34: 
A. Premaxillary and dentary teeth, left lateral view; B. Diagrammatic 
representation of dentary-tooth pattern. E = external series; M = me¬ 
dian series. 


1969:585 (reference to original description); Maul 1973 
(listed). 

The holotype and only specimen ever referred to this species 
is a juvenile stage with an undeveloped illicium (84% SL) that 
gives no indication of what its length might have been when 
fully developed. The escal bulb is shrunken with no remains of 
“a slender filament, expanded at tip, on each side of its distal 
end,” as described and figured by Fraser-Brunner (1935). 
Among the species recognized here, an esca somewhat similar 
to this description is found only in G. microdontis (Fig. 56); 
however, this species has about 10 escal filaments. Even if we 
assume that the pair of filaments present in G. filibulbosus rep¬ 
resents remains of a larger number, the length of the dentary 
teeth of the holotype (which according to the description and 
figure reach a length of at least 3% SL) fall well outside the 
range recorded for G. microdontis. Further, since the juvenile 
holotype has lost the distal portion of the caudal fin and is simi¬ 
lar to several Gigantactis species in proportions and meristic 
characters, G. filibulbosus is regarded as incertae sedis. 

Gigantactis ovifer Regan and Trewavas 

Gigantactis ovifer Regan and Trewavas 1932:93, 95, fig. 152 
(original description; single specimen, the holotype, ZMUC 
P92131, 30 mm, 14°37'N, 119°52'E, 2500 m wire); Fraser- 
Brunner 1935:326 (comparison with G. filibulbosus ); Water¬ 
man 1939b:85 (comparison with G. longicirra); Bertelsen 
1951:150-152, table 31 (comparison with all known material; 
comments); Grey 1956:268 (synonymy; vertical distribution); 
Pietsch 1972a:42, 45 (holotype with five pectoral radials). 

The esca of the holotype of G. ovifer is damaged. The “two 
very short terminal appendages” described by Regan and 
Trewavas (1932:95, fig. 152) represent fragments of torn tissue. 
The relatively long dentary teeth of this specimen (longest 3.4% 
SL), and the presence of a few teeth representing a third longi¬ 
tudinal series, only excludes it from the G. macronema group. 
Since it remains doubtful that its illicial length (90% SL) repre¬ 
sents the relative length as an adult, and as it in other mor¬ 
phometric and meristic characters is similar to several species 
of Gigantactis recognized here, G. ovifer is regarded as insertae 
sedis. 

Gigantactis Species Unidentified 

METAMORPHOSED FEMALES, Table 17 

MATERIAL. Six specimens (23.5-300 mm) with escae and an 
unknown portion of the illicium lost: IOAN uncatalogued, 24 
mm, 20°00'S, 76°42'W (Gigantactis “sp. 1” of Parin et al. 
1973:146); IOAN uncatalogued, 32.5 mm, VITIAZ St. 7284; 
ISH 150/68, 177 mm, 33°42'N, 16°19'W, 0-840 m; ISH 
1958/71, 292 mm, 10°57'S, 11°20'W, 0-1900 m; LACM 
36076-8, 23.5 mm, 2°46'S, 127°54'E, 0-1500 m; LACM 
34311-2, 47 mm, off leeward Oahu, 0-800 m; MCZ 52573 300 
mm, landed at Gloucester, Massachusetts, ca. 42°30'N, 70° W, 
0-310 m. 

COMMENTS. All of these specimens lack the diagnostic fea¬ 
tures of the esca and illicium. The characters given in Tables 1 
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Figure 58. Gigantactis microdontis, female metamorphosal stage, 19.5 mm, IOAN uncatalogued. Drawn by Elizabeth Beyerholm. 


and 2, combined with observations on tooth patterns and cau¬ 
dal-fin shape, provide an insufficient basis for reliable identifi¬ 
cation. None of the individuals show a combination of 
characters that might indicate differences from the species rec¬ 
ognized above. 

FEMALE METAMORPHOSAL STAGES, Figure 60, Table 18 

MATERIAL. Eight specimens, 9-19.5 mm: LACM 34297-2, 
14 mm, 21 °20'N, 158°20'W, 0-1100 m; LACM 32768-3, 19 
mm, 21 °20'N, 158°20'W, 0-900 m; MCZ 54041, 9 mm, 
39°33'N, 42°47'W, 0-390 m; SAM 27810, 17 mm, 30°17'S, 
31 °25'E, 0-750 m; SIO 61-48, 14.5 mm, 8°14.5'S, 151° 
36.5'W, 0-2500 m; SIO 73-158, 20 mm, 28°22'N, 155°02'W, 
0-3000 m; ZMUC P921605, 9 mm, 17°55'N, 24°35'W, 300 m 
wire; ZMUC P921655, 19.5 mm, 1°06'S, 62°25'E, 4000 m 
wire. 

COMMENTS. Evidence obtained from the pigment patterns 
of larvae, and from those of identified metamorphosal stages 
and juvenile females, indicates that some of the unidentified 
females listed above probably represent the metamorphosal 
stages of species belonging to the G. vanhoejfeni group. 

Enlarged supraorbital lateral line organs, unique to Gigan¬ 
tactis, are present in some female metamorphosal stages (Fig. 
58). In the material examined, they are found in nine speci¬ 
mens (11.5-21.5 mm): two unidentified (listed above), three G. 
vanhoejfeni, and one each of G. longicirra, G . elsmani, <7. sav- 
agei, and G . microdontis. They are absent in ten meta¬ 
morphosal stages of a similar size range (14.5-29 mm): four 
unidentified (listed above), three G . meadi, and one each of G. 
perlatus, G. golovani, and G. gargantua, as well as in the two 9- 
mm specimens that represent Larval Group D (see Fig. 60). 
The occurrence of this type of organ thus seems unrelated to 
the supposed relationships of the species, being present in G. 
vanhoejfeni, but absent in G. meadi, the most similar species 




Figure 59. Esca of Gigantactis ios, holotype, 57 mm, BMNH 
1977.9.13.1: A. Left lateral view; B. Dorsal view. Drawn by K. Elsman. 
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within the G. vanhoeffeni group (see “Sensory Structures" in 
the general description). 

MALES, Figures 26A, 61, 62, 68; Table 19 

Characters previously used to separate Gigantactis larvae into 
groups (the concentration of subdermal, dorsal, and peritoneal 
pigment and median-fin ray counts; Bertelsen 1951:148) were 
of limited use in separating the males. The two specimens here 
referred to G. longicirra on the basis of their high dorsal-fin 
counts agree with larval “Type-C" of Bertelsen (1951:150, fig. 
99E-F) in having weakly developed pigmentation. In the re¬ 
maining material, the density of subdermal melanophores was 
relatively great but varied without significant relation to other 
characters. This variation is due to ontogenetic changes but 
also is probably caused by different preservation and storage 
times allowing for an unequal loss of pigment. 

The size of the olfactory organs, used to distinguish other 
ceratioid males (Bertelsen 1951), also proved to be of little im¬ 
portance in distinguishing Gigantactis males. The thin, fragile 
skin covering the olfactory lamellae is torn or deformed in most 
of the specimens so that the only reliable measurement of size 
is the length of the series of olfactory lamellae (this length var¬ 
ied from 0.8 to 1.8 mm without any significant relation to other 
characters); but even in the best preserved males, the size of 
the nostrils of left and right sides differs significantly. There is 
the impression, however, that the anterior nostrils are slightly 
smaller and more narrow than the posterior nostrils and have a 
depth of approximately one-half the length of the series of 
olfactory lamellae. 

The final results of a thorough investigation provided five 
characters that can be used to separate Gigantactis males into 
groups: (1) eye diameter, (2) dermal pigmentation, (3) subder¬ 
mal pigmentation (used to separate a single specimen), (4) 
presence or absence of skin spines, and (5) fin-ray counts (the 
only character found in males that is also useful in distinguish¬ 
ing species based on females). In evaluating their significance, 
changes in these characters during metamorphosis were consid¬ 
ered in view of the fact that (1) in the larvae the skin is unpig- 
mented and naked, (2) the eyes of larvae are normally 
developed and relatively large, and (3) the olfactory organs of 
larvae are small (with few olfactory lamellae) and occupy a lat¬ 
eral position. To judge the relative stage of development, the 
testes of each specimen were examined and the maximum di¬ 
ameter of the larger of the pair was measured (since each testis 
is more or less pear-shaped, tapering into a stalk of variable 
length, no useful length measurement could be obtained). On 
this basis the material of Gigantactis was separated into six 
groups: G. longicirra (two specimens) and five additional 
groups that are for convenience called Group I through Group 
V. Group 1 includes the material referred to as the “naked 
type" by Bertelsen (1951:152, fig. 102C). Group II includes G. 
microphthalmus (Regan and Trewavas 1932:92, fig. 149; Ber¬ 


telsen 1951:152). The remaining three groups include pre¬ 
viously undescribed material. The characters of all known male 
specimens (including a number of metamorphosal stages that 
could not be assigned to a group) are compared in Table 19. 

Male Group I, Figures 61 A, 68; Table 19 

Laevoceratias liparis Parr 1927:33, fig. 13 (original descrip¬ 
tion, single specimen); Regan and Trewavas 1932:93 (after Parr 
1927); Bertelsen 1951:70, fig. 29 (tentatively referred to Di- 
ceratiidae, figure after Parr 1927). 

MATERIAL. Ten specimens, 15-22 mm. 

Holotype of Laevoceratias liparis: BOC 2013, 17 mm, 
24° 1 l'N, 75°37'W, 2440 m wire. 

Referred material: GMZA, uncatalogued, 19.5 mm, 
Skagerak 1946, 38°25'N, 10°23'W, 5000 m wire; IOS un¬ 
catalogued, 22 mm, 31 °51'N, 63°47'W, 1260-1500 m; LACM 
33316-3, 16.5 mm, Hawaii, leeward Oahu, 0-1100 m (cleared 
and stained); LACM 35668-2, 19 mm, 21 20-30'N, 158°20- 
30'W, 0-1000 m; LACM 30199-26, 17.5 mm, 31°48'N, 
119°48'W, 0-1320 m (stained); SIO 68-490, 17 mm, 29°07'N, 
178°05'W; SIO 70-336, 21.5 mm, 18°49'N, 124°22'E, 0-1525 
m; USNM 218615, 15 mm, 32°27'N, 64 °17'W, 0-1536 m; 
ZMUC P921536, 19 mm, 25° 1 l'N, 20°57'W, 5000 m wire. 

DIAGNOSIS. Males of Group I differ from other Gigantactis 
males in having the following combination of characters: eyes 
relatively large, diameter 0.6-0.9 mm (average 0.79 mm); 
olfactory lamellae 11-12; upper denticular teeth 3 (rarely 2); 


Table 17. Counts and measurements in percent of SL of unidentified 
metamorphosed Gigantactis females. 



Character 

LACM 

36076-8 

LACM 

34311-2 

ISH 

150/68 

ISH 

1958/71 

MCZ 

52573 


Standard length 
(mm) 

23.5 

47 

177 

292 

300 

Length 






Illicium 

60 + 

85 + 

155 + 

147 + 

83 + 

Longest premaxillary 
tooth 

2.1 

2.1 

1.4 

0.8 

0.6 

Longest dentary 
tooth 

3.8 

3.7 

3.2 

5.2 

0.9 

Longest caudal ray 

32 

28 

32 

27 

40 

Teeth 






Premaxillary 

7 

4 

12 

23 

23 

Dentary 

12 

18 

46 

63 

48 

Dorsal-fin rays 

7 

6 

6 

6 

5 

Anal-fin rays 

7 

5 

6 

5 

5 

Pectoral-fin rays 

16 

17 

19-20 

17 

17 
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Table 18. Counts and measurements in percent of SL of unidentified female metamorphosal stages of 
Gigantactis. 



Character 

ZMUC 

P921605 

MCZ 

54041 

LACM 

34297-2 

SIO 

61-48 

SAM 

27810 

LACM 

32768-3 

ZMUC 

P921655 

SIO 

73-158 


Standard length 
(mm) 

9 

9 

14 

14.5 

17 

19 

19.5 

20 

Illicial length 

5 

10 

19 

9 

7 

24 

10 

12 

Larval teeth 

+ 

+ 

+ 

+ 

+ 

— 

+ 

— 

Post-metamorphic 
dentary teeth 

0 

0 

0 

0 

0 

1 1 

0 

0 

Enlarged supraorbital 
filaments 

Subdermal dorsal 

0 

0 

7-8 

0 

0 

0 

4 

0 

pigmentation 

+ 

+ 

faint 

+ 

+ 

+ 

+ 

+ 

Dorsal-fin rays 

6 

6 

5 

5 

5 

5 

6 

— 

Anal-fin rays 

5 

6 

5 

5 

6 

6 

5 

— 

Pectoral-fin rays 

18 

19 

17 

21 

21 

17 

18 

— 


lower denticular teeth 4 (rarely 3); skin naked, pigmented; dor¬ 
sal-fin rays 5-6, anal-fin rays 5-7, pectoral-fin rays 18-22 
(Table 19). 

COMMENTS. The material of Group I differs from other 
known Gigantactis males in length distribution: eight of the ten 
known specimens are larger than the males of all other groups, 
ranging from 17 to 22 mm. In two of the smallest known speci¬ 
mens of Group I (15 mm, USNM 218615; 17 mm, SIO 
68-490), the anterior nostrils are somewhat separated, but oth¬ 
erwise their metamorphosis seems to be complete. The greatest 
diameter of the testes of the largest known specimen (22 mm, 
IOS uncatalogued) is 2.7 mm; in the remaining material, this 
measurement varies disproportionately with standard length 
from 0.8 to 2.2 mm. 

Male Croup II, Figures 61 B, 68; Table 19 

Teleotrema microphthalmus Regan and Trewavas 1932:93, 
fig. 149 (original description, single specimen). 

Gigantactis microphthalmus Bertelsen 1951:146, 152, 153, 
figs. 102C, 103E, table 32 (new combination; comparison with 
all known material). 

MATERIAL. Twenty-two specimens: 10.5-15.5 mm. 

Holotype of Teleotrema microphthalmus: ZMUC P92127, 
16 mm, 8 ° 26'N, 15 ° 1 V W, 5000 m wire. 

Referred material: lOAN uncatalogued, 13 mm, 6°50'S, 
103°28'E, 0-2000 m; IOS uncatalogued, 13 mm, 10°45'N, 
20°10'W, 0-1250 m; IOS uncatalogued, 13.5 mm, 17°56'N, 
24°59'W, 1250-1500 m; IOS uncatalogued, 15.5 mm, 

17°43'N, 24°59'W, 1250-1500 m; LACM 36034-1, 2 (12-12.5 
mm), 4°58'S, 130°12'E, 0-750 m; LACM 36033-1, 2 (13-14 
mm), 4°58'S, 129’43'E, 1000-1500 m; LACM 33324-1, 13.5 
mm, 21°20-30'N, 158°20-30'W, 0-620 m (cleared and 
stained); LACM 36032-1, 13.5 mm, 4°27'S, 129°52'E, 0-1500 
m; LACM 32800-4, 14 mm, 21°20-30'N, 158°20-30'W, 0- 


800 m; LACM 32778-1, 14 mm, 21°20-30'N, 158°20-30'W, 
0-500 m; MCZ 54043, 10.5, 3°55'N, 60°08'E, 0-2000 m; 
MCZ 54042, 12 mm, 1°20'S, 27°37'W, 0-1100 m; SIO 
63-560, 12.5 mm, 00°55'N, 11° 29'W, 0-2300 m; SIO 69-354, 
13.5 mm, 17°48'N, 143°41'E, 0-525 m; SIO H52-409, 14.5 
mm, 01°02'N, 9T46'W, 0-1100 m; SIO 68-482, 14.5 mm, 
22°03'N, 171 °46'E; SIO 60-232, 15.5 mm, 5°02'S, 135°03 / W, 
0-2750 m; ZMUC P921537, 11.5 mm, 17°56'N, 64°49'W, 
3000 m wire; ZMUC P921533, 14.5 mm, 17°58'N, 64°41'W, 
4000 m wire (cleared and stained). 

DIAGNOSIS. Group II males differ from other Gigantactis 
males in having the following combination of characters: eyes 
relatively small, diameter 0.45-0.60 (average 0.54 mm); olfac¬ 
tory lamellae 11-12 (two specimens with 10 and 13, respec¬ 
tively); upper denticular teeth 3 (rarely 4); lower denticular 
teeth 4 (rarely 3 or 5); skin densely covered with spines, darkly 
pigmented; dorsal-fin rays 5-6, anal-fin rays 5-7, pectoral-fin 
rays 16-18 (Table 19). 

COMMENTS. In the material of Group II, the diameter of 
the testes ranges from 0.4-1.9 mm, with some tendency for 
larger males to have larger testes (diameter less than 1.0 mm in 
all specimens less than 14 mm SL, greater than 1.5 mm in all 
material more than 14 mm SL). All known specimens are 
postmetamorphosal stages. 

Male Croup III, Figure 68; Table 19 

MATERIAL. Two specimens: LACM 34291-3, 14 mm, 
leeward Oahu, 0-1150 m; LACM 34305-4, 15 mm, leeward 
Oahu, 0-995 m. 

DIAGNOSIS. Group III males differ from other Gigantactis 
males in having the following combination of characters: eyes 
relatively large, diameter 0.7 and 0.8 mm; olfactory lamellae 
10-11; denticular teeth present in only the 15 mm male, 3 up¬ 
per and 4 lower; skin spinulose, unpigmented; dorsal-fin rays 5- 
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Figure 60. Gigantactis sp. female metamorphosal stage, 9 mm, MCZ 54041. Drawn by K. Elsman. 


6, anal-fin rays 5-6, pectoral-fin rays 16-18 (Table 19). 

COMMENTS. The diameter of the testes of the Group III 
males is 1.3 and 1.5 mm. Both specimens are postmetamor- 
phosal stages. 

Male Group IV, Figure 68; Table 19 

MATERIAL. One specimen in metamorphosis: LACM 
36030-1, 16.5 mm, 4°33'S, 129°17'E, 0-1100 m. 

DIAGNOSIS. The Group IV male differs from other Gigantac¬ 
tis males in having relatively low pectoral-fin ray counts 
(15-15). In addition, this specimen differs in having the follow¬ 
ing combination of characters: eyes small, diameter 0.5 mm; 
olfactory organs well-separated with 8 to 9 lamellae; upper den¬ 
ticular teeth 3; lower denticular teeth 4; skin naked, darkly pig¬ 
mented; dorsal-fin rays 6, anal-fin rays 5 (Table 19). 

COMMENTS. The diameter of the testes of the Group IV 
male is 0.4 mm. The development of the olfactory organs and 
testes indicate that the specimen is a late metamorphosal stage. 

Male Group V, Figures 62, 68; Table 19 

MATERIAL. One specimen in metamorphosis: LACM 
32775-1, 14.5 mm, 21°20-30'N, 158°20-30'W, 0-1500 m. 

DIAGNOSIS. The Group V male differs from other Gigantac¬ 
tis males in having a distinct, V-shaped patch of subdermal pig¬ 
ment on the throat and in having relatively low dorsal and anal- 
fin ray counts (D. 4, A. 4). In addition, this specimen differs in 
having the following combination of characters: eyes large, di¬ 
ameter 1.0 mm; olfactory organs in development, not con¬ 
tiguous, with approximately 8 lamellae; denticulars in 
development with 2 upper teeth and 4 lower teeth; skin naked, 
unpigmented; pectoral-fin rays 21 (Table 19). 

COMMENTS. Despite the relatively large testes of the Group 
V male (approximately 2 mm long and 1.2 mm wide), the de¬ 
velopment of the premaxillae (unresorbed), eyes, olfactory 
organs and denticulars indicate that the specimen is an early 
metamorphosal stage. 

Males Not Referred to Group, Table 19 

MATERIAL. Seven specimens, 11.5-14.5 mm: IOS un¬ 
catalogued, 13 mm, 30° 14'N, 23°02'W, 1250-1500 m; LACM 


32773-3, 14 mm, 21°20 30'N, 158°20-30'W, 0-820 m 
(cleared and stained); LACM 34271-2, 14.5 mm, leeward 
Oahu, 0-500 m; LACM 32749-4, 13 mm, 21°20-30 , N, 
158°20- 30'W, 0-1000 m (cleared and stained); SIO 70-327, 
11.5 mm, 18° 19'N, 133°41'E, 0-1500 m; SIO 70-343, 13.5 
mm, 18°06'N, 119°08'E, 0-1850 m; ZMUC P921534, 11.5 
mm, 17°58'N, 64°4TW, 4000 m wire. 

COMMENTS. The reduction of the premaxillae and develop¬ 
ment of the denticulars of the 13-mm specimen (LACM 
32749-4) indicate that it is a postmetamorphosal stage. It is 
poorly preserved with tom olfactory organs. The unpigmented 
and naked skin, combined with its small size, make its refer¬ 
ence to any of the groups described above doubtful. The six 
remaining specimens are in metamorphosis. They have more or 
less transparent, naked skin and relatively small, well-separated 
olfactory organs containing eight to approximately ten 
lamellae. The eyes are unreduced and relatively large (0.75-1.1 
mm in diameter), the denticulars are in development (not yet 
present in the 11.5-mm specimen, ZMUC P921534), and the 
premaxillae are complete or only slightly resorbed with remains 
of jaw teeth in some specimens. Fin-ray counts are dorsal 5-6, 
anal 5-6, pectoral 16-19. The greatest width of the testes 
ranges from 0.4 to 1.2 mm (Table 19). 

Discussion 

Except for G. longicirra, it is not possible to satisfactorily refer 
Gigantactis males to species based on females. However, there 
seems little doubt that the best represented Group II contains 
the males of the most common species, G. vanhoeffeni, having 
the same fin-ray counts. Probably the males of other members 
of the G. vanhoeffeni group are included in Group II as well. 
The high number of pectoral-fin rays characteristic of Group I 
indicates that these males correspond to members of the G. 
macronema and G. gargantua groups. The fin-ray counts of 
Group III males are shared with a number of species based on 
females, thus providing no indication of their identity. The ex¬ 
ceptionally low number of pectoral rays in Group IV males (15) 
corresponds only to G. golovani, but since both known females 
of this species are from the Atlantic and the single Group IV 
male is from the western Pacific, this evidence seems too slight 
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Figure 61. Gigantactis sp. males: A. Group 1, 22 mm, IOS uncatalogued; B. Group 11, 14.5 mm, SIO H52-409. Drawn by K. Elsman. 


to conclude that these forms represent the same species. Simi¬ 
larly, the low number of dorsal and anal rays (4) in the Group V 
male corresponds only to G. elstnani, G . savagei, and G. micro- 
dontis . Females of G. savagei and G. microdontis and the Group 
V male are known only from the eastern Pacific, yet none of the 
known females have more than 19 pectoral-fin rays, while the 
Group V male has 21. The presence of a well-developed su- 
praethmoid, and the fact that the subdermal pigment of the 
Group V male differs significantly from that of all known gigan- 
tactinid larvae, males, and juvenile females, possibly indicate 
that it represents an undescribed genus. 

The most conspicuous difference between the groups of Gi- 
gantactis males is the presence or absence of skin spines. Since 
this difference is correlated with standard length (spines pres¬ 
ent in all the smaller specimens, but absent in all the larger 
specimens), it might be only an ontogenetic difference. This 
conclusion is clearly contradicted by the difference between 
Group I and Group II males in pectoral-fin ray counts (Table 
19). Furthermore, a decrease in actual eye diameter from the 
metamorphosal stages (see below) to the small spiny specimens, 
followed by an increase in the larger naked specimens, is very 
unlikely. Finally, a comparison of the size of gonads (Table 19) 


shows that some of the naked specimens have smaller and prob¬ 
ably less advanced testes than most of the spiny specimens. 

LARVAE, Figure 68 

MATERIAL. In addition to the 233 larvae (2.5-14 mm total 
length) listed by Bertelsen (1951), we have examined 66 speci¬ 
mens, 4-15 mm total length (18 MCZ, 48 in collections of the 
National Marine Fisheries Service, Southwest Fisheries Center, 
La Jolla; see also Maul 1962, 1973). 

COMMENTS. Bertelsen (1951) divided the Gigantactis larvae 
into three types (here referred to as groups): Group A, with 
dorsal and peritoneal pigment well developed, dorsal-fin rays 5- 
7, anal-fin rays 5-7; Group B, with dorsal and peritoneal pig¬ 
ment weak or absent, dorsal-fin rays 4-6, and anal-fin rays 4-6; 
and Group C, with pigment as in Group B, but dorsal-fin rays 
7-10, anal-fin rays 5-8. The groups, however, could not be 
sharply distinguished. Several specimens were found to be in¬ 
termediate in pigmentation, and the chosen limit between 
groups B and C in fin-ray counts was doubtful. In examination 
of much of the additional material now available, it was impos¬ 
sible to judge whether differences in the strength of pigmenta¬ 
tion in larvae obtained from different sources might be due to 
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variation in the degree of bleaching caused by differences in 
preservation and storing time. Furthermore, much of the mate¬ 
rial is small (2.5-5 mm TL), representing young stages in 
which the separation between Groups A and B is especially un¬ 
certain. No larvae with more than seven dorsal rays were 
found. For these reasons, the attempt to separate Gigantactis 
larvae into distinct groupings failed. Nevertheless, combined 
with the much greater information on the genus now available, 
a reexamination of the larvae revealed some new facts. 

Larval Group A 

Among the identified female metamorphosal stages (represent¬ 
ing seven of the 16 recognized species of Gigantactis ), only 
those of G. vanhoeffeni and G. meadi have a well-developed dor¬ 
sal group of subdermal pigment. Furthermore, distinct remains 
of this pigment were found under the darkly pigmented skin of 
the juvenile specimens of G. gibbsi (38 mm, USMN 218613) 
and G. gracilicauda (21 mm, ZMUC P921535), the two re¬ 
maining species of the G. vanhoeffeni group. This indicates that 
Group A contains the larvae of species belonging to the G. van¬ 
hoeffeni group, and further infers that this type of pigmentation 
is unique to the group. If this is correct, five of the eight un¬ 
identified female metamorphosal stages listed in Table 18 
(LACM 32768-3, SIO 61-48, SIO 73-158, SAM 27810, and 
ZMUC P921655) also belong to the G. vanhoeffeni group. 
Since approximately one-half of the identified Gigantactis be¬ 
long to this group, this possibility is not too unlikely. 

Larval Group B 

In the identified female metamorphosal stages representing G. 
perlatus, G. elsmani, G. gargantua, G. savagei, and G . micro- 
dontis, the dorsal subdermal pigment is either absent or (as in 
G. gargantua) very faint. Since none of the specimens have 
darkly pigmented skin, the possibility that this lack of subder¬ 
mal pigment is due to bleaching cannot be excluded. However, 
it seems probable that the larvae of these species are included 
among those of Group B (see also “Male Group I”). 

Larval Group C 

Since G. longicirra is unique among the recognized species of 
the genus in having more than seven dorsal-fin rays, the eight 
larvae with such high dorsal-ray counts referred to Group C by 
Bertelsen (1951) no doubt represent this species. On the other 
hand, the two larvae with seven dorsal rays included in this 
group by Bertelsen (1951) are removed to the unidentified lar¬ 
vae of Group B. The absence of dorsal subdermal pigment in G. 
longicirra is confirmed in the identified female metamorphosal 
stage and in the two metamorphosed males. 

Larval Group D 

Two small females (both 9 mm, MCZ 54041 and ZMUC 
P921605) differ slightly in subdermal pigmentation from other 
specimens examined. According to the presence of numerous 
tiny melanophores in the skin and a developing external illici- 


>#< * 



Figure 62. Gigantactis male Group V, 14.5 mm, LACM 32775-1: A. 
Lateral view; B. Ventral view of throat. 

um, they represent early metamorphosal stages. Besides having 
a well-developed dorsal group of subdermal pigment, they both 
have a short dorsal and ventral series of three to four large 
melanophores on the caudal peduncle (Fig. 60; see also Ber¬ 
telsen 1951, fig. 59c). All Gigantactis larvae examined lack pig¬ 
ment on the caudal peduncle, whereas metamorphosal stages 
and juveniles of Group A may have diffuse pigment extending 
posteriorly to the caudal peduncle. In no other specimens ex¬ 
amined is pigment concentrated in large, well-separated 
melanophores. For this reason, it seems probable that the 
Group D specimens represent one of the species for which no 
metamorphosal stages have been yet identified. 

Genus Rhynchactis Regan 

Rhynchactis Regan 1925:565-566 (type species Rhynchactis 
leptonema Regan 1925, by original designation and monotypy). 

DIAGNOSIS. The genus Rhynchactis is distinguished from 
Gigantactis by having pelvic bones and by having dorsal-fin 
rays 3-4 (rarely 5), anal-fin rays 3-4. In addition, meta¬ 
morphosed females differ in having the following characters: 
frontals absent; parietals absent; premaxilla represented by an 
anterior remnant bearing 0-2 teeth; maxilla absent (present in 
larvae); dentaries with minute teeth or toothless; 2 hypohyals; 
caudal-fin rays 3-6, branched; skin with minute spines in larger 
specimens, naked in juveniles; snout truncated, bearing illicium 
slightly behind tip; esca without bulb. 

Metamorphosed males are distinguished from those of Gi¬ 
gantactis by having the following characters: diameter of eye 
2.4% SL in largest specimens (17-18.5 mm); olfactory lamellae 
13-15; depth of nostrils 10-12% SL; upper denticular teeth 4- 
6; lower denticular teeth 6-7; at least some denticular teeth 
paired with broad, conical bases; skin naked, weakly pigmented 
(subdermal pigment as in larvae, see below); pectoral-fin rays 
17-19. 

Larvae of Rhynchactis differ from those of Gigantactis in 
having the following characters: dorsal group of subdermal pig- 
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Table 19. Counts and measurements in percent of SL of males of Gigantactis and Rhynchactis . 
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‘Holotype of Laevoceratias liparis Parr 1927. 

2 After Nybelin 1948, Bertelsen 1951. 

3 Holotype of Teleotrema microphthalmus Regan and Trewavas 1932. 
4 Metamorphosal stage. 




ment very dark and contiguous with peritoneal pigment, but 
never extending back to base of dorsal fin; length of pectoral fin 
approximately 50-55% SL. 

Rhynchactis leptonema Regan 

Figures 2, 3, 7, 9. 10, 11B,C,E, 13B, 14B, 15B, 63, 69; 

Tables 20, 21. 

Rhynchactis leptonema Regan 1925:565-566 (original de¬ 
scription; single specimen); Regan 1926:38, pi. 10, fig. 1 
(description after Regan 1925). Regan and Trewavas 1932:95 
(after Regan 1925, 1926); Waterman 1939b:84 (comparison 
with Gigantactis longicirra); Bertelsen 1951:153-156, fig. 104, 
tables 33, 34 (diagnostic characters; addition and description of 
an adolescent male and 23 larvae; Dana material listed); Grey 
1956:269 (synonymy; vertical distribution); Pietsch 1972a:42, 
45 (holotype with 5 pectoral radials); Becker et al. 1975:327 
(additional specimen); Parin et al. 1977:107 (additional larval 
stage). 

MATERIAL. Five metamorphosed females (27-126 mm), 4 
metamorphosed males (15-18.5 mm), one male metamorphosal 
stage (13 mm) and 26 larvae (2.5-20 mm). 

Holotype of Rhynchactis leptonema: ZMUC P92133, 42 
mm, 8° 19'N, 44°35'W, 3000 m wire. 

Females: IOAN uncatalogued, 32 mm, 19°38'N, 74°40'W, 
0-1000 m; IOS uncatalogued, 27 mm, 31 C 47'N, 63°39'W, 
910-1000 m; ISH 2560/71, 126 mm, 7°32'N, 20°54'W, 0- 
1300 m; ISH 2332/71, 60 mm, 1°04'N, 18°22'W, 0-2100 m 
(cleared and stained). 

Males: IOAN uncatalogued, 13 mm, 9°56'S, 86°27 , E, 0- 
4160 m; LACM 37519-1, 17 mm, 8°00'N, 164°33'W, 0-1400 
m, bottom depth 4900 m (cleared and stained); SIO 60-243, 
16.5 mm, 10°09'S, 147"08'W; SIO 70-334, 15 mm, 19°02'N, 
125°46'E, 0-1350 m; ZMUC P921732, 18.5 mm, 7°46'S, 
167 ° 10'W, 4000 m wire. 


Larvae: IOAN uncatalogued, 20 mm, 11°23 / N, 142°5l'E, 
0-1500 m; LACM 33316-2, 18 mm, 21°20-30'N, 158°20- 
30'W, 0-1100 m; Ocean Research Institute, University of 
Tokyo, uncatalogued, 10.5 mm, 17 o 0FN, 126°16'E, 350 m 
wire; ZMUC P921732-P921754, 23 (2.5-7 mm SL, 4-10 mm 
total length), listed by Bertelsen (1951) (P921751, 7 mm, 
cleared and stained). 

DIAGNOSIS. As for the genus. 

DESCRIPTION OF FEMALES. Illicium of four specimens (in 
which it appears complete) 118-177% SL, gradually increasing 
in proportion to standard length (Table 20); 27-mm specimen 
(IOS uncatalogued) with unpigmented, naked skin of distal 
part of illicium intact (Fig. 2), but lacking an escal bulb con¬ 
taining photophore (in contrast to other gigantactinids and 
most other ceratioids); distal part of illicium of 27-mm speci¬ 
men bearing distal group of four tiny filaments, each with mi¬ 
nute distal swelling (about 0.1 mm in diameter), and 11 short 
side-branches distributed along distal 9 mm (28% of its length), 
some with bifurcated tip, others (the two most distal) with mi¬ 
nute swelling; core of each side-branch opaque, containing (ac¬ 
cording to histological section, Fig. 3) dense concentration of 
cells with large nuclei surrounded by blood vessels; illicium of 
42-mm holotype appearing complete, but skin of distal portion 
dehydrated, shrunken, lacking trace of branches or filaments; 
60-mm specimen (ISH 2332/71) with skin of distal portion of 
illicium lost; 126-mm specimen (ISH 2560/71) with torn bases 
of about 12 posterior side-branches on partially abraded skin of 
distal 45 mm (20% of its length); lower-jaw teeth absent, den¬ 
tary strongly reduced in all metamorphosed specimens; few 
small, curved teeth present anteriorly in reduced premaxillae of 
specimens 27-60 mm (on each side, two teeth in 27-mm speci¬ 
men, one in 42- and 60-mm specimens), premaxillary teeth ab¬ 
sent in 126-mm specimen (Table 20, see Comments below). 

Dense pavement of white, papillae-like glands covering inner 
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Table 20. Counts and measurements in percent of SL of females of Rhynchactis leptonema. 


Character 

LACM 

33316-2 

10S 

uncata¬ 

logued 

IOAN 

uncata¬ 

logued 

Holotype 

ZMUC 

P92133 

ISH 

2332/71 

ISH 

2560/71 

Standard length (mm) 

18 

27 

32 

42 

60 

126 

Illicial length 

8 

118 

lost 

158 

166 

177 

Longest caudal ray 

33 

37 

31 

36 

broken 

42 

Premaxillary teeth 

2 

2 

2 

1 

1 

0 

Dorsal-fin rays 

4 

4 

4 

3 

4 

4 

Anal-fin rays 

4 

3 

4 

4 

4 

4 

Pectoral-fin rays 

19 

17? 

17? 

18? 

19 

18 


surface of upper and lower jaw present in all metamorphosed 
females, each gland with more or less distinct central groove 
and outlined by pigmented skin (Fig. 9); histologically each 
gland consisting of simple short tube with more or less pig¬ 
mented wall and internally covered with large glandular cells 
that nearly fill lumen of tube (Fig. 10). 

Caudal fin distinctly divided into upper and lower portions 
containing four and five fin rays, respectively; longest caudal 
rays (second and seventh) 31-42% SL in five specimens in 
which they appear complete (Table 20). 

Skin of 126-mm specimen densely covered with minute 
spines, largest spines with length and diameter of base nearly 
0.1 mm; spines apparently absent in all other specimens. 

Pectoral-fin rays 17-20, usually 18-19 (Tables 20, 21). 

DESCRIPTION OF MALES AND LARVAE. See generic diag¬ 
nosis. 

DISTRIBUTION. Rhynchactis leptonema has a wide horizon¬ 
tal distribution in all three major oceans of the world between 
approximately 32°N and 12°S (Fig. 69). Vertically, meta¬ 
morphosed specimens appear to inhabit waters between about 
800 m and some unknown lower limit. A 27-mm female was 
captured inan opening-closing net near Bermuda between ap¬ 
proximately 910-1000 m. 

COMMENTS. Regan’s (1925, 1926) description of the holo- 
type of R. leptonema having “minute teeth in several series” in 
addition to a “pair of anterior canines” could not be confirmed. 
This may be due to a misinterpretation of the series of oral 
glands that line the inner walls of the upper and lower jaws of 
all known metamorphosed females (see “Description of 
Females,” Fig. 9). The glandular nature of these structures is 
clearly shown in histological sections (Fig. 10). Properly fixed 
material for a more thorough investigation that might reveal 
the function of the gland was unavailable. 

Males of R. leptonema are represented by five specimens 
(13-18.5 mm) including the 18.5-mm specimen (ZMUC 
P921732) described by Bertelsen (1951). They differ from all 
known Gigantactis males in the number and shape of the den¬ 
ticular teeth (Fig. 15), the number of olfactory lamellae, and in 
subdermal pigmentation (see Rhynchactis diagnosis. Table 19). 


The diameter of the testes ranges from 0.2 to 0.6 mm. These 
are smallest in the 13-mm specimen (IOAN uncatalogued), 
which according to its rudimentary denticulars and small olfac¬ 
tory organs is in metamorphosis. 

Despite its large size, the 18-mm larval female (LACM 
33316-2) shows no sign of metamorphosis except for a slight 
prolongation of the illicial rudiment (8% SL) and some reduc¬ 
tion in the relative length of the pectoral fins (approximately 
45% SL). The skin is unpigmented, and the bones of the jaws 
are unreduced and bear larval teeth; the subdermal pigmenta¬ 
tion is somewhat dense but has the same distribution as in the 
largest, previously described larval female (7 mm; Bertelsen 
1951, fig. 104A). 

DISTRIBUTION 

The family Gigantactinidae is widely distributed throughout all 
the major oceans of the world in a broad belt limited by the 
Arctic and Antarctic Polar Fronts, with northern and south¬ 
ernmost records at approximately 63 °N and 63 °S, respectively 
(Figs. 64-69). The larvae and males, however, have only been 
caught in tropical and subtropical waters (as in all ceratioids, 
Bertelsen 1951), with northern and southernmost records at 
about 48 °N and 34 °S, respectively (Figs. 68, 69). Gigantac- 
tinids are not found in the Gulfs of California or Mexico, and. 

Table 2L Frequencies of fin-ray counts for Rhynchactis leptonema 
(uncertain counts excluded). 



Dorsal 

Anal 


Pectoral 



3 

4 5 

3 

4 

17 

18 

19 

20 

Females 

1 

5 

1 

5 


2 

2 


Males 


4 

1 

3 


3 

1 


Larvae 

7 

16 1 

9 

15 

7 

7 

5 

3 

Total 

8 

25 1 

11 

23 

7 

12 

8 

3 
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like all other ceratioids, they are unknown from the Mediterra¬ 
nean Sea (Bertelsen 1951). 

Gigantactinids, in common with some ceratioid genera (e.g., 
Dolopichthys, Pietsch 1972b), are not particularly restricted to 
the more organically productive water and have broad geo¬ 
graphic ranges, occurring throughout the central North Atlan¬ 
tic and central Pacific. This situation contrasts with that found 
for yet other ceratioid genera (e.g., Oneirodes, Pietsch 1974), 
whose species tend to avoid less productive regions and are, for 
the most part, restricted geographically into oceanic areas de¬ 
fined by distinct physiochemical and biological parameters. 
With the exceptions of G. meadi, G. gracilicauda, and possibly 
G. golovani, no species that is known from more than three indi¬ 
viduals is restricted to a single water mass. 

Since the majority of collections of gigantactinids were made 
with nonclosing nets, the actual depth of capture is unknown. 
Futhermore, because sample sizes are small, a statistical treat¬ 
ment of the nonclosing net data is impossible. Assuming, how¬ 
ever, that most specimens were caught at depths where gear 
was fished for the longest period of time, vertical distributions 
may be roughly estimated by referring to the maximum depth 
reached by gear for each capture. On this assumption, meta¬ 
morphosing and metamorphosed members of the Gigantac- 
tinidae may be taken anywhere between 500 m and some 
unknown lower limit exceeding 3000 m, but they are commonly 
found between roughly 1000 and 2500 m. Although some verti¬ 
cal separation of sympatric species may exist, such forms prob¬ 
ably overlap in vertical range wherever they are found. 

Four of the 17 recognized species of the family (G. gibbsi, G. 
watermani, G. herwigi, and G. ios) are so poorly represented 


that the boundaries of their distributions are unknown; these 
are not dealt with further. Gigantactis krejfti, G. elsmani, and 
G. gargantua, known from four, two, and seven specimens, re¬ 
spectively, are mentioned because of unusual disjunct distribu¬ 
tions (Figs. 65, 66): G. krejfti with three individuals from the 
South Atlantic off the tip of Africa, one from off Japan; G. 
elsmani with one from the mid, tropical Atlantic, and one from 
the Pacific sector of the Southern Ocean below 60°S; and G. 
gargantua with six specimens from the eastern north Pacific 
and one from the eastern south Indian Ocean. It is assumed 
that, when these three species are better known, they will prove 
to be wide-ranging forms. Horizontal ranges and, to a lesser ex¬ 
tent, vertical ranges for the remaining ten species (G. long- 
icirra, G. vanhoeffeni, G. meadi, G. gracilicauda, G. paxtoni, G. 
golovani, G. macronema, G. savagei, G. microdontis, and R. lep- 
tonema) are known with some confidence. Three of these have 
cosmopolitan distributions, two are known from the Atlantic 
and eastern Pacific, two from the tropical Atlantic, one is Indo- 
west Pacific, two are confined to the eastern Pacific, and one is 
endemic to the Southern Ocean. 

COSMOPOLITAN FORMS 

Gigantactis vanhoeffeni, G. perlatus, and R. leptonema are 
wide- ranging forms collected from all three major oceans of 
the world between approximately 63°N and 35°S (Figs. 64, 65, 
69).Vertically, larger metamorphosed specimens of all three 
species coexist between approximately 800 m and some un¬ 
known lower limit (a 232-mm G. vanhoeffeni, UMML 23973, 
was taken in an otter trawl fished on the bottom at 3184 m). On 



Figure 64. Distributions of five species of Gigantactis ( G . vanhoeffeni group). A single symbol may indicate more than one capture. 
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the other hand, relatively small individuals have been captured 
with closing nets at considerably shallower depths: a 32- and 
24-mm G. vanhoeffeni between 550-815 m and 656-1000 m, 
respectively; a 32-mm G. perlatus between 670-805 m; and a 
27-mm R. leptonema between 910-1000 m. 

ATLANTIC AND EASTERN PACIFIC FORMS 

Gigantactis longicirra and G. macronema are wide-ranging 
forms in the North and South Atlantic and in the eastern Pa¬ 
cific (Figs. 66, 67). It is predicted that, as these species become 
better known, they will prove to have cosmopolitan distribu¬ 
tions. Vertically, the metamorphosed material of both forms 
was captured with gear fished at maximum depths of between 
650 and 2300 m. Two rather large G. macronema (110 and 354 
mm) were caught in the mixed Transition Water off the coast of 
southern California in gear fished above 630 m. The 39-mm 
holotype of G. longicirra was collected in a closing net at 1000 
m. 

TROPICAL ATLANTIC FORMS 

Gigantactis gracilicauda and G. golovani, each known from 
only three specimens, have been captured only from the tropi¬ 
cal Atlantic; G. gracilicauda is known from both sides of that 
ocean, G. golovani is perhaps restricted to the eastern side 
(Figs. 64, 65). Small sample sizes make it difficult to say with 
any certainty, but Gigantactis gracilicauda, having been taken 
in gear fished open at maximum depths of between 2000 and 
2500 m, is perhaps a deeper living form than most other gigan- 
tactinids. On the other hand, G. golovani may be a relatively 


shallow-living form; the 179-mm holotype was taken between 
the surface and 660 m, the 153-mm paratype between the sur¬ 
face and 1550 m. 

INDO-WEST PACIFIC FORM 

Gigantactis paxtoni is represented by eight specimens: six col¬ 
lected off the southeast coast of Australia near the northern 
boundary of the Subantarctic Water Mass, one from the east¬ 
ern South Indian Ocean, and one from the western tropical Pa¬ 
cific off the northwest coast of New Guinea (Fig. 64). With the 
exception of a single specimen captured in a bottom trawl at 
1210 to 1260 m, the material was collected by pelagic trawls 
fished open at maximum depths of 540 to 1500 m. These rela¬ 
tively shallow depths contrast with those of G. meadi (max¬ 
imum depths between 1850-2000 m), whose horizontal 
distribution overlaps that of G. paxtoni (Fig. 64). 

EASTERN PACIFIC FORMS 

Gigantactis savagei and G. microdontis are all more or less re¬ 
stricted to the eastern Pacific Ocean (Fig. 67). Gigantactis 
savagei is known only from southern California, the Hawaiian 
islands, and a single record from the central North Pacific; and 
G. microdontis is known from off southern California and two 
records from the eastern South Pacific off the coast of Peru. 
Both species live sympatrically at relatively shallow depths 
(500 to 650 m) in the mixed Transition Water off southern Cal¬ 
ifornia. In other regions, G. savagei appears to occupy slightly 
deeper levels, and G. microdontis maintains a rather shallow 
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distribution; all material of the latter species was captured 
above 1200 m. 

SOUTHERN OCEAN ENDEMIC 

Gigantactis meadi has a circumglobal distribution in Subant- 
arctic Water, where it appears to have a relatively narrow but 
relatively deep vertical range. All specimens 87 mm and larger 
were taken in trawls fished open between 1850 and 2000 m 
(Fig. 64). 

COMMENTS 

At all stages in their life cycle, the more globose ceratioids such 
as Oneirodes are incapable of any prolonged horizontal locomo¬ 
tion and are to a considerable extent passively transported 
along by water movements. The movement of water masses and 
current gyres, which help to form and maintain these water 
masses, are no doubt important in the integration and con¬ 
centration of distributions of these animals (Pietsch 1974). Gi- 
gantactinid females, on the other hand, are probably the most 
hydrodynamically efficient and most active in terms of pro¬ 
longed horizontal movement of all ceratioids. Their consider¬ 
ably greater locomotory capabilities, as well as their tendency 
to inhabit deeper strata where physicochemical differences be¬ 
tween water masses are appreciably less, probably account for 
their broad horizontal as well as vertical ranges. 

EVOLUTIONARY RELATIONSHIPS 

Rhynchactis has undergone such a drastic reduction and loss of 
parts that clearly it is the more derived of the two gigantactinid 
genera (compare generic diagnoses). Within the genus Gigan¬ 
tactis, there are four morphological trends that are found 
within nearly all ceratioid families and speciose genera (Pietsch 
1972b, 1974:87, 88) and that seem to characterize anglerfish 
evolution: (1) an increase in the length of the illicium, (2) a 
decrease in the number of median-fin rays, (3) a loss of jaw 
teeth (Table 1), and (4) an increase in morphological complex¬ 
ity of the luring apparatus, in this case, reflected in a general 
tendency to increase the number of distal filaments of the esca 
and filaments of the illicium. Gigantactis longicirra appears to 
be the least derived member of the genus, having the shortest 
illicium, the greatest number of longitudinal series of dentary 
teeth, the highest dorsal-ray count, and the least number of dis¬ 
tal escal filaments. Members of the G. macronema group (G. 
macronema, G. microdontis, and G. ios) are the most derived, 
having the longest illicium, the fewest series and total number 
of dentary teeth, the lowest dorsal-ray counts, and numerous 
distal, escal filaments. The remaining species of the genus are 
more or less intermediate in specialization. Members of the G. 
vanhoeffeni group, including G. vanhoeffeni, G. meadi, G. gibb- 
si, G. gracilicauda, and G. paxtoni, are united in sharing a rela¬ 
tively short illicium and a similar escal morphology Members 
of the G. gargantua group, including G. gargantua, G. water- 
mani, and G. herwigi, likewise share a similar escal morphology 


but are also united on the basis of having a relatively long illici¬ 
um and an elongation of the second and seventh caudal-fin rays. 
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